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Where there is Horsepower... / 








Coal... Water... Oil... these are our sources of power. Our early use of each of 
them was crude and localized and wasteful— before the time of electrical wire. 

Now, wire harnesses horsepower. Wire traps it at its birth—even bringing about 
its generation. Wire packages power and brings it into our homes. Wire transforms 
power into a thousand different characters. 

The use of horsepower is a many-sided science, now that wire is here. Each 
specialized application has its specialized wire counterpart. The development cf 
these wires is in itself a scientific undertaking ...a challenge ... an achievement 
...a source of pride for the wiremakers among whom a pioneering leader is Belden 
Manufacturing Company. 


WIREMAKER FOR INDUSTRY 








True then . . .~ still true today 
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** Lubricated -for-Life”’ 


@ When, in 1927, New Departure first introduced the “lubricated - for - life” 
ball bearing, there was naturally a little skepticism on the part of the bearing 
users. It had never been done before! 


But there were so many advantages to the user in the self-sealed ball bear- 
ing that it was not long before it “caught on.” 


Now, twenty years later, more than 110 million N-D-seal ball bearings have 
been used successfully. They are to be found wherever wheels or shafts turn. 


The advantages are briefly:, Simplified assembly, the saving of many small 
parts, no maintenance expense, lubricant kept in — dirt is kept out. 


Write for illustrated booklet “Sealed” and folder IB, showing latest types of 
self-sealed ball bearings, including those of standard single row width. 





Nothing Rolls Like a Ball 


_ NEW DEPARTURE 


BALL BEARINGS 
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NEW DEPARTURE * Division of GENERAL MOTORS * BRISTOL, CONN. * Branches in DETROIT, CHICAGO, LOS ANGELES and Other Principal Cities 
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ELECTRICAL 
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experience in the insulation field 

_ is more complete. As a specialist 
in electrical insulation, he and 
the IMC organization behind 
him are qualified to . . . 


the best insulating materials 

2. Familiarize you with their 
proper application. 

3. Suggest ways to eliminate 
waste. 

4. Increase your production. 









THE IMC ENGINEER 


Youth 1 


HEADOUARTERS | 


Because your IMC engineer represents not just one, but 
most of the recognized leading manufacturers of electrical in- 
sulation—each specializing in his own particular product—his 


1. Assist you in the selection of | 
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INSULATION 


MANUFACTURERS CORPORATION 


amy {‘° a4 
* CHICAGO 6 * CLEVELAND 14 
565 West Washing- 1231 Superior 
ton Bivd. cS Ave., N. E. 
nee aro 


Branches in: MILWAUKEE 2, 312 East Wisconsin Avenue; DETROIT 2, 
11341 Weedward Avenve; MINNEAPOLIS 3, 1208 Harmon Place; 
PEORIA 5, 101 Heinz Court; and other cities 





PRODUCTS LIST: Macallen Mica Products 
—Vartex Varnished Cloths and Tapes—Varslot 
Combination Slot Insulation —Fiberglas Elec- 
trical Insulation—Manning Insulating Papers and 


Pressboards— Dow 
Corning Silicones— 
Diefiex Varnished 
Tubings and Saturat- 
ed Sleevings—Na- 
tional Hard Fibre and 
Fishpaper—Phenolite 
Bakelite—Permacel 
Adhesive Tapes—As- 
bestos Woven Tapes 
and Sleevings—In- 
manco Cotton Tapes, 
Webbings, and 
Sleevings — Pedigree 
Insulating Varnishes 
—Wedgie Brand 
Wood Wedges. 
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This new Stackpole material is 30% harder 
than conventional Silver-Graphite contact types. It 
greatly prolongs contact life under short circuit condi- 
tions, assures far better contact drop, and tremendously 
improves wearing qualities. It contains from 312% to 
10% graphite and can be made in practically any needed 
contact shape or size for a wide variety of circuit breaker, 
contactor and relay applications. On particularly diff- 
cult high-amperage applications the use of one of these 
contacts operating against an FW-41 silver-tungsten 
contact may provide truly outstanding efficiency. 


Through the efficiency of this Stackpole silver- 
tungsten contact material, the interrupting capacity of a 
circuit breaker made by a leading manufacturer was in- 
creased from 10,000 to 15,000 amperes. On special test, 
it interrupted 21,000 amperes without apparent harm 
to the contacts! Not only that, but Stackpole’s FW-41 
contact formula paved the way to constructing this same 
circuit breaker to a size one-third smaller by volume and 
with half as many parts! Write for details. 

NOTE: Stackpole Contacts are sold only for original 
equipment purposes—not as replacements. 


Write for Stackpole Contact Catalog and Data Book No. 12 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


BRUSHES AND CONTACTS (AII molded carbon, graphite, and metal composition types) * RARE METAL CONTACTS «+ SINTERED 
ALNICO Il + WELDING CARBONS + MOLDED IRON CORES + PACKING, PISTON and SEAL RINGS + CHEMICAL CARBONS, etc. 
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isolate test rooms in laboratory or factory. 






















Installed where the electric power service passes 
through the screen, these Filterettes provide high 
attenuation from 150 ke to 400 me, thus permit- 
ting operation of sensitive high-frequency test 
apparatus in close proximity to electric production 
equipment, welding generators, repulsion motors, 
and high-frequency induction heating equipment. 


SPECIFICATIONS 
HEAVY DUTY FILTERS 


HEAVY DUTY FILTER 








wo Wire ; 
a-c/d-c megacycles E , : 
500 0.15 to 400 Mechanical design and assembly conform to 
Three Wire / 7 ° ° ° . P 
a-c/d-c megacycles practical electrical installation requirements. 
eae DUTY FILTERS (Two Wire) Outer housings are of welded steel ; knockouts 
' 110/220 a-c 0.15 to 20 ; : 5 a a tas 
No. 1137 a $00 ¢.<c ee | prec at each end accommodate electrical con- 
pwerire | 50 [2 220 a-c|_ .5 volts 0.15 to 20 duits; heavy, threaded studs facilitate at- 
500 d-c | per circuit | _megacycles ; tachment of cable lugs. 
Widely used by government, college, and indus- These units employ non-inductive, mineral-oil im- 
trial laboratories, Tobe Screen Booth Filters will pregnated capacitors; the inductors, of large cross 
meet your need; Bulletin 472 EM, free on request, section, have low series resistance, hence voltage 1) a 
gives additional data. For information about the drop is negligible. Overload ratings are: 150% of ) 
complete line of Tobe Filterettes and Capa- ampere rating for one hour; 200% of voltage 
citors, ask for our general catalog. rating for one minute. 
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THE BROWN-BROCKMEYER CO 


LEADING INDEPENDENT MOTOR MANUFACTURER 


1030-1046 SMITHVILLE ROAD 


DAYTON 1, OHIO 


PLANTS AT DAYTON, WILMINGTON AND XENIA, OHIO—OFFICES IN PRINCIPAL CITIES 
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Universal favorites for electrical testing and mainte- 
nance ... compact and extremely rugged, high-visibility mirror 
scales and knife edge pointers, accuracy and dependability in the 
WESTON tradition . . . all at relatively low initial cost. Available 
for all AC and DC requirements. See your nearest WESTON repre- 
sentative or write direct... Weston Electrical Instrument Corporation, 
582 Frelinghuysen Avenue, Newark 5, New Jersey. 


Weston Akiomautt 


ALBANY © ATLANTA © BOSTON © BUFFALO » CHARLOTTE © CHICAGO © CINCINNATI © CLEVELAND © DALLAS 
DENVER © DETROIT © JACKSONVILLE © KNOXVILLE © LOS ANGELES * MERIDEN © MINNEAPOLIS © NEWARK 
WEW ORLEANS © MEW YORK © PHILADELPHIA © PHOENIX + PITTSBURGH © ROCHESTER + SAN FRANCISCO 
SEATTLE © ST. LOWIS © SYRACUSE © IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTB. 








Cuts With a Clean 
Non-Fray Edge 


Felt does not ravel, shred or fray cuts with a fine, clean edge 
- is frequently ready for assembly after being shaped by a single 

elementary operation. It can be processed to almost any 

consistency—from the softness of a puppy’s ear to the hardness 

of a seasoned maple board. It can be punched, chiseled, ground 

or otherwise worked. 

Easy to design into a product — many densities, thicknesses, 

qualities. 

Not affected by normal atmospheric conditions — moisture, sun, 

heat, cold. 

Excellent for wicking and filtering — has high capillary value. 

Has high degree of resiliency. 

Dampens vibration — recommended for use under vibrating 

machines. 

Cuts with a clean non-fray edge. 

Effectively deadens noise. 

Easily cemented to other surfaces. 

Has an unusually high breaking point. 

Has excellent coefficient of friction against wood, glass, metal. 

The Felters Precision Cut Felt Parts Manual makes ordering easy 

insures prompt, accurate deliveries. Write to The Felters Company, 

210-U South Street, Boston 11, Massachusetts. 

Offices: New York, Philadelphia, Chicago, Detroit. Sales Representa- 

tives: San Francisco, St. Louis. Miél/s: Johnson City, New York; 

Millbury, Massachusetts; Jackson, Michigan. 
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with one coat of 
MsW's gleaming METALUSTRE 


Slip your product into a shimmering coat of Metalustre and put yourself a step 















ahead of the field in getting people to take what you make. Available in practically 
every color, as either a lacquer or synthetic finish to meet individual production 
requirements, Metalustre contains metallic powder . . . air-dries quickly or bakes 
to a lustrous metallic finish that really gleams and “sells” . . . and with just a 


one-coat application. 


What’s more, Metalustre is a durable, tough finish that resists perspiration, out- 
door elements. Its combination of good adhesion plus flexibility prevents chipping 
or peeling when objects finished with Metalustre are dented or bent. Metalustre 
may be used on most metals, wood or plastic with either the spray or dip method. 


Write today for Technical Data Bulletin 102 and the Metalustre color card. 
PIONEERS 


R 
IN PROTECTION 





... where industry goes etlh finishing problems 


& WALDSTEIN COMPANY new ersey 


1658 Cerroll Avenue, C Chicago 12 * 6 Jersey Street, Boston 15» -—-:1078T Venice Boulevard, Los Angeles 34 
PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALIZED PRODUCTION FINISHES 
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see our 
Or COURSE, it can’t be stopped by a human skull —no matter how thick. — 
But exposure must be held within strict limits . . . for X-ray treatment eso seven 
as well as photography. That can be done easily and accurately with a 
modern X-ray machine when it has a timer operated by a Telechron 


synchronous electric motor. 


This is typical of hundreds of applications for these dependable, Telechron Motors Are Now 
versatile motors. For over 25 years Telechron has been the largest pro- Being Used for: 
: , eing Used for: 
ducer of synchronous electric motors. Telechron engineers — co-operating 
with the manufacturers of automatic timing, switching, recording, and Stoker, Oil Burner and Temperature Controls 
; 5 ae Industrial Process and Cycling Timers 
control equipment — are working out new applications every day. Perhaps Business Machinery 


they have the answer to the timing puzzle confronting you. Medical Devices 
Household Appliance Timers 


Telechron motors can be adapted to a wide range of electric Musical Devices 
devices. They can be applied as easily to complicated control mechanisms 
as to the simplest switches. They’re self-starting and reach rated speed 
almost instantly. Operating in perfect synchronism with all commercial 
frequencies, they cannot run faster or slower. Torque ratings are con- 
servative. This — with precision building and Telechron’s exclusive capil- 
lary oiling system — assures long, trouble-free service. Telechron motors S if ‘¢ de 0 Ml 
have been used successfully in clocks and timing devices for 25 years — dipeck 
and more. They’re Underwriters Laboratories approved. Telechron’s eae 
application engineers will be glad to discuss your needs. Why not call on 
them? There’s no obligation. Just address Motor Advisory Service, 
Dept. H, Telechron Inc., Ashland, Massachusetts. The First and Favorite Synchronous Electric Motor 


SYNCHRONOUS MOTORS 
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PLASTICS, metals and plastic- 

metal combinations are opening 

new fields in design as illustrated 

by this assembly made by Auto-Lite. 

The spoke retainer, made of thermo 

setting plastic, carries chrome-plated 

stampings at each end and hidden 

inserts to hold the jewel-like, three 

dimensional, thermo-plastic center horn button. 

Another example of craftsmanship combined with 

utility . . . all available under one roof at the 
Bay Manufacturing Division of Auto-Lite. 


THE ELECTRIC AUTO-LITE COMPANY 


Detroit 2, Mich. Boy Manufacturing Division Bay City, Mich. 


ee 
at 


Tune in the Auto-Lite Radio Show Starring Dick Haymes 
Every Thursday Night, 9:00 P.M.—E.T. on CBS 
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is the word for 


this rivet type 


silver-faced 


contact 


HE Mallory SC-type contact you see at the right is produced by bonding 
silver directly to a plated steel rivet. The result is an economical silver- 
faced rivet type contact, available in standard sizes. Just check the Mallory 


Contact Catalog, choose the size you want and order by number. 


Contacts made by the Mallory-exclusive SC-process will withstand high 
operating temperatures. The plating assures a corrosion-resistant backing 
material as well as a low electric resistance connection over a long period 
of time. The steel rivet shank can be spun or staked to backing arms or 


reeds, and the resultant joint will have permanent strength. 


Get the complete story from the Mallory Contact Catalog. If you have a 


problem, our engineers are at your service. 


MALLORY IS THE ONLY COMPANY MAKING ELECTRICAL 
CONTACTS FOR ALL SERVICES 


(Above) The only book of 
its kind in the world, this 
Mallory Contact Data Book 
contains everything you want 
to know about contact de- 


P.R.MALLORY & CO. Inc. sign, construction, applica- 

tion and materials. Free to 

ie engineers who write on 

ALLORT evectricat rf. 
CONTACTS & CONTACT ASSEMBLIES 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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GN ENGINEER 
INT ERESTED IN 
SELSYN FEATURES 


Simplicity of design and 

of construction IN 
Freedom from temperature, 

position, and voltage errors 





Light weight . 

Operation from 24-volt FOR ACCURATE AND RELIABLE 
power supply INDICATION FROM REMOTE STATIONS 
Compactness 


Initially designed for installation in military aircraft, d-c selsyn 
instruments are proving to be extremely adaptable to a wide variety 
Interchangeable elements of industrial uses. Your design men may find that this equipment is 
the solution to their problems of remote-station indication. 

So that we may be of further service to design engineers, we have 
Low maintenance costs just completed an application manual to assist in the selection and 
use of position-indicating equipment. The three-wire, three-coil 
system is presented in this manual to the exclusion of the numerous 
No lubrication required other d-c selsyn systems that have been devised and are available for 
special purposes. It is the most versatile system and. therefore, the 
most widely used for-general position-indicating applications. 

Long life Let our engineers help you with any unusual applications that 
Paneiiietiees tadianiion require special consideration; and for your own free copy of our d-c 
selsyn position-indicating equipment manual, GET-1304, call your 
nearest G-E sales office or write to Apparatus Dept., Section B607-12, 
General Electric Company, Schenectady 5, N. Y. : 


Low power consumption 


Parallel operation 


No hairsprings used 


Radio and magnetic shielding 


Variety of designs 
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Designing a 3-way speed control for an air cir- 
culating unit, a transformer manufacturer needed 
an insulation that would not split or crack under 








constant vibration. Recalling his war-time use of 





Bentley, Harris Fiberglas Sleeving in hermetically 





sealed transformers, he tried it in his new product. 





Here is his report: 












bility, strength, durability, and non-frayjpaeefttz 


= 
BH 


























Bentley, Harris Mfg. Co., Dept. M-7, Conshohocken, Pa. 





I am interested in BH Non-Fraying Fiberglas Sleeving for 








(size) 








operating at temperatures of Pr ae 
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LET BENTLEY, HARRIS WAR-TIME RESEARCH PAY DIVIDENDS FOR YOU TODAY. 


Fuberulir 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ““Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp 
eee ee aaa ae ee USE COUPON NOY sae ar ae ae eee ee eee ee 8 ee OO Oa 


volts. Send samples so I can see for myself how 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. 


ities we need. Even after aging, it does not split 
or crack under mechanical vibration.” 


Test BH Fiberglas Sleeving in your own plant, 
in your own product—under actual service con- 
ditions. Compare it to ordinary saturated sleeving. 
Learn why America’s leading manufacturers of 
home appliances and industrial equipment have 


wandardized on Bentley, Harris Fiberglas Sleeving 
“BH Fiberglas Sleeving has the unusual texi. J their plans for post-war production. 


BENTLEY, HARRIS MFG. Co., CONSHOHOCKEN, PA. 
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Send samples and prices on other BH 
Products as follows: 


(product) (] Magneto Varnished Tubing Grade “A” 


[) Flexible Varnished Tubing Grade ‘‘B”’ 
() Saturated Sleeving Grade C-1 
(] Saturated Sleeving Grade C-2 
[) Saturated Sleeving Grade C-3 
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1. Reduce assembly time to a minimum by sav- 
ings through use of accurate and uniform fasteners 


2. Make your men happier by giving them fast- 
eners that make their work easier 


3. Reduce need for thorough plant inspection, 
due to confidence in supplier’s quality control 


4. Reduce the number and size of fasteners by 
proper design 


5. Purchase maximum holding power per dollar 
RUSSELL, BURDSALL & WARD 


2 2, 3 <9, 
702 years making shhong 


lhe things thal make lmerca strong 


Plants at Port Chester, N. Y., Coraopolis, Pa., Rock 
Falls, Ill., Los Angeles, Calif. Additional sales offices at 
Philadelphia, Detroit, Chicago, Chattanooga, Portland, 
Seattle. Distributors from coast to coast. By ordering 
through your distributor, you can get prompt service 
for your normal needs from his stocks. Also—the in- 
dustry’s most complete, easiest-to-use catalog. 


I look for all 8 
to get ( {e=' 


It is the many costs of using a fastener that count 





. not just the initial price. True Fastener Economy is 
the lowest total cost for fastener selection, purchase, 
assembly and performance. 


YOU GET 2% So WHEN YOU... 


of initial cost, by specifying correct type and 
size of fasteners 


6. Simplify inventories by standardizing on 
fewer types and sizes of fasteners 


7. Save purchasing time by buying larger quan- 
tities from one supplier’s complete line 


8. Contribute to sales value of final product by 
using fasteners with a reputation for dependa- 
bility and finish 




















THIS SPRAGUE 
KOOLOHM... © 


...DOES THE WORK 
OF AN ORDINARY 


RESISTOR 
THIS SIZE! 


THAN YOU ACTUALLY NEED? 


The job called for an actual rating of 4.7 watts on a wire- 
wound resistor to be used in an enclosed space. As usual, the 
manufacturer planned to use a conventional 10-watt coated 
resistor—until a Sprague field engineer proved beyond doubt. 
that a 5-watt Koolohm would do the trick with ample safety 
margin. This instance is typical of savings made possible by 
Koolohms. Wound with ceramic insulated wire, they dissipate 
heat faster, they’re easier to mount—and can safely be used at 
full wattage ratings. Write for Catalog 10EA. 


Sprague Electric Co., Resistor Division, North Adams, Mass. 


10,000 
SPRAGUE oak 
BREAKDOWN 
INSULATION 
feel soph 
ground 
Trademork Reg. U. S. Pat. Off. 


WIRE WOUND RESISTORS 
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Now... Solenoid Construction... with 
all its Advantages...in a 300-Ampere Starter 


In actual mechanical life test, the new Allen-Bradley Size 5 solenoid starter 
operated 5,721,098 times before a minor failure occurred. This amazing test 
proves the inherent ruggedness and long life of this new solenoid starter—a life 
span heretofore unheard of in a 300-ampere starter! 

The New Size 5 solenoid starter has all the proved advantages of Allen-Bradley 
solenoid design—simple construction ...maintenance-free, double break, silver alloy 
contacts ... compact, self-contained switch mechanism This starter will bring you 
the same astounding results in a 300-ampere switch as you have been enjoying 
in Allen-Bradley solenoid starters of smaller capacity. Therefore, for your large 
motors, specify this new solenoid starter. 


[RnR eR RRR Ree eR RRR eee eee eee Ouahits ff 
Qualits 


—— 


ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL iniis sess ns ee 


he in its attractive, NEMA Type 1, sheet 
QuUALITVv_— metal enclosure with white interior. 


a 





Put a conventional clapper type starter up against the New 
Size 5 solenoid starter. Notice the difference! The New Size 5 
is much smaller and lighter. Yet it provides much more space 
for wiring, and will outperform the clapper starter. It is more 
rugged and reliable ...has a greater current interrupting ca- 
pacity ...is easier to install . .. is practically maintenance-free. 
Each pole of the New Size 5 solenoid starter is enclosed in an 
individual arc chamber which confines the arc and prevents 
flashover. This new unit will easily interrupt ten times its maxi- 
mum horsepower rating. Following are a few of its other 


advantages: 
UNIT CONSTRUCTION 


All parts are assembled on a steel _rectly on any metal surface without 
base plate and insulated from it.The extra insulation. All terminals are 
starter can be mounted as a unit di- readily accessible from the front. 


NO CONTACT MAINTENANCE 


Patented double break, silver alloy trical conductors. Hence, they never 
contacts are used. Oxides that may __ require filing or dressing, and valu- 
form on these contacts are good elec- able contact life is not wasted. 


ONLY ONE MOVING PART 


The only moving part in this starter There are no pins, pivots, or hinges 
is the solenoid plunger which moves to corrode or gum up. No flexible 
up and down in a phosphor bronze jumpers to cause trouble or delay 
guide, practically without friction. switch action. 


Allen-Bradley Company 
1316 S. Second St., Milwaukee 4, Wisconsin 
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LARGER SPACE 
FOR WIRING, TOO 


ALLEN- PITTS 
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NDYSTRIAL FURNACES 


OVENS + MELTING FURNACES 
INDUSTRIAL HEATING FURNACES 


PRICED AT AN 


ofp ine toe 


These furnaces are products of the best American manu- 
facturers. They have recently been declared surplus and 
are now ready to take their places on industry’s produc- 
tion lines, to be counted again among the country’s 
industrial assets. Every furnace is priced far lower than 
you have ever thought possible. Now—this very day— 
is the time to learn the details concerning the furnaces 
offered. Write, phone or visit your nearest WAA Re- 
gional Office. 


aes Las for melting aluminum 


and magnesium. Electric, gas or oil fired. 


Principal inventories are located at Boston, New York, 
Philadelphia, Richmond, Cleveland, Detroit, Chicago, 
St. Louis, Minneapolis, Cincinnati. However, any 





Designs by Campbell-Hausfeld, Fisher, Stroman 
and others. 


QT :.. baking lacquer, enamel, synthetic 


resin, japanning, for low temperature metal 
heat treating, for drying and curing chemicals, 
rubber, paper, lithographing, plastics, ceram- 
ics, etc. 


Made by Despatch, Gehnrich and Gehnrich, Maeh- 


ler, Young Bros., W. S. Rockwell, Surface Com- 
bustion, Porbeck, General Electric, Stewart 
and others. 


INDUSTRIAL HEATING FURNACES = 


Continuous and Batch Type 
Rotary Hearth 

Tunnel Type 

Box Type 

Atmospheric Control Type 


Made by these well-known manufacturers: Ameri- 


can Gas Furnace Company, Dempsey, Des- 
patch Furnace Company, Electric Furnace 
Company, Gas Machinery Company, Indus- 
trial Heating Equipment Company, Ingersoll- 
Rand, Lindberg, Whiting Corporation, Gen- 
eral Electric, and many others. 
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WAA Regional Office is prepared to give complete in- 
formation and arrange for purchase. All furnaces offered 


subject to prior sale. 


All furnaces are sold under existing 
priority regulations. VETERANS 
OF WORLD WAR II are invited to 
be certified at the War Assets Ad- 
ministration Certifying Office serv- 
ing their area, and then to purchase 
the materials offered herein. 


Exporters: Your business is solicited. 
If sales are conducted at various 
levels, you will be considered as a 
wholesaler. Any inquiries regarding 
export control should be referred to 
Office of International Trade, De- 
partment of Commerce, Washington, 


Offices located at: Atlanta 
Birmingham . Boston 
Charlotte « Chicago « Cincinnati 
Cleveland + Dallas - Denver 
Detroit . Fort Worth 
Helena - Houston - Jacksonville 
Kansas City, Mo. «+ Little Rock 


OWNED 
SURPLUS 


|, GOVERNMENT | 


Los Angeles «+ Louisville . Min- 
neapolis + Nashville - New 
Orleans + New York - Omaha 

Philadelphia + Portland, Ore. 
Richmond « Salt Lake City « St. Lovis 
San Antonio . San Francisco 
Seattle «+ «Spokane «+ Tulsa 


838-2 
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wiry PH ILCO 


NO RIVETS + NO SCREWS 
Simple adhesion methods 
assure durable, colorful 
product identification 


asannsee™ 


Conditions under which this 
“Divine” buffer operates dem- 
onstrate Meyercord quality. 


Double-duty, low-cost Meyercord Decal nameplates advertise as 
they identify. They offer full color for quick brand recognition! 
Divine Brothers Co., Utica, N.Y., has used them for years as trade- 
marks of colorful distinction on quality buffing wheels. They resist 
vibration, fumes, moisture, abrasion, acids, wear and constant use. 

Advertise your brand-name for the life of your products with 
tough, flexible Meyercord Decals! They can be applied at produc- 
tion’ line speeds. No screws, rivets...no sharp edges. Washable, 
durable! Smooth, lasting adhesion on any commercial surface, 
curved or flat...even on rubber or crinkle finish. Trademarks, 
operating or lubrication guides, patent data, etc., can be produced 
in any size, colors, designs. Learn how Meyercord Decals add more 
“‘sell’’ to nameplates! Write today for free Meyercord Deca! Selec- 
tor...it shows where and how to use Decals. Address Dept. 7-2 


dks 


SeMEYERCORD@. | 
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MAGNETIC STARTER 


ML ee LL LYLE 


(1) Small, compact 


Here’s the smallest 
Size 2 Starter ever develop - 
ed — and having the big- 
gest contacts. Dimensions 
with Enclosure:9'8" width; 
8's” height; 5” depth. 


(2 Easy-to-wire 


Designed for 
straight-through wiring. 
Line wires connected at 
one end and load wires at 
opposite end. Compact 
mechanism leaves more 
wiring room in box. 


(3) Fast hook-ups 


Terminals front- 
wired; easy to get at. Con- 
necting wires can be cut 
even. Straight-through 
wiring eliminates bending 
or forming heavy lines. 


(4) Are control 


Shape of contacts, 
and broad line of contact - 
ing area cuts the arcing to 
anew minimum. An indi- 
vidual arc chamber com- 
pletely encloses each 
contact. 


This switch makes use of a new, original develop- 
ment in solenoid starter mechanism,— not merely an 
improvement but a basic new operating principle. The 
Right-Angle BALANCED mechanism multiplies the 15- 
pound magnet pull to 25 pounds at the contacts, requiring 
but 8.5 Watts closed and 75 Watts inrush. Only the mag- 
net plunger of 7 ozs. weight, works against gravity when 
the magnet is closing. The Right-Angle moving mechan- 
ism is balanced to provide full use of magnet power 
without lifting extra weight. Contact carrier is guided in 
perfect alignment in straight-line horizontal action, bring- 
ing equal contact pressure to each pole. This new-type 
action is engineered to produce a switch about half the 
size of the conventional motor starter... Write for illus- 
trated 4-page folder giving out the full particulars of the 


features you'll want in your Starters from now on! 


INDUSTRIAL CONTROL DIVISION 


ARROW-HART & HEGEMAN ELECTRIC CO., HARTFORD 6, CONN. 


Illustration below 
shows design of 
long-life contacts. 
Curved movable 
tips against flat sta- 
tionary tips give a 
broad line-of-con- 
tact surface which 
improves with use. 
















Lacy Hot Cups—recognized as stant 
ment on soda fountains throughout the 
over 20 years. Used in making hot drinks, hé 
soups, etc., these cups provide a direct, qui 
heating method of meeting many cooking re- 
quirements. 

In selecting insulation capable of withstanding 
high temperatures and continuous operation, 
Helmco, Inc., manufacturers of these cups, chose 
Micanite. And rightly so! For Micanite has per- 
formed so satisfactorily that Helmco reports: 
“‘We have evidence where our hot cups have been 
in operation for 18 years—without requiring 
service. In view of the number of times these cups 
are used during a single day, we consider this a 
commendable record for the insulation used.” 


insulation in Lacy Hot Cups: 
Stays in service 











MICANITE 


18 years 


Lacy Hot Cups, made by Helmco, Inc., 
rely on outstanding properties of Mica- 
nite insulation to help assure fast, de- 
pendable, direct heating performance. 


This is typical of the long service records in many 
applications for Micanite. For Micanite’s unique 
combination of properties makes it broadly adapt- 
able for dependable, economical use in an endless 
catalog of electrical devices. Capable of with- 
standing temperatures up to 1800° F., it has a 
low power factor at high frequencies, possesses 
high dielectric strength, and retains these out- 
standing characteristics even when exposed to 
moisture over long periods. In fact, Micanite 
offers most of the advantages of pure mica—but 
costs considerably less. 

Micanite is made with superimposed mica 
splittings bonded with various resins. In addition 
to its fine machining properties and ability to be 
molded or stamped into intricate parts, it is fur- 
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Wilcolater Company utilizes low loss char- 
acteristics and exceptionally low power 
factor of mica insulation to safeguard 
performance of this electric range switch. 





: ‘ , 4 To withstand high 
nished in grades, shapes, and sizes to meet a wide temperatures, Ajax 


variety of product requirements. Sheets are avail- Electrothermic Cor- 
able in thicknesses from .010 to \% inch. Circular, poration wound two 
layers of sheet mica 

eval, rectangular, and hexagonal tubes are made around the coils of this 
in an assortment of lengths and diameters. And 17-lb. electric furnace 
there are Micanite tapes for insulating motor — laboratory 
coils, end windings, and cores. 

Send us your specifications today! Our tech- 
nical advisors will gladly show you how Micanite, 
Lamicoid, or Mica Insulator Company’s other 
time-proved insulating materials can help you 
maintain product prestige and greater customer 
satisfaction. 


Tecumseh Products Company, manufac- 
turers of hermetic compressors used in re- 
frigeration, finds the high strength and 
dimensional stability of Lamicoid ideal for 
terminal bushings and washers. Lamicoid 
seals these units perfectly against leaks. 


MICA Gusulalor eae 


Dept. 24, Schenectady 1, New York 












SALES OFFICES: Boston + Chicago + Cincinnati + Cleveland + Detroit + New York «+ St. Lovis « Philadelphia « Rochester 
Western Fiberglas Supply, Ltd., San Francisco, California, and Los Angeles, California 


FABRICATORS : Lamicoid Fabricators, Inc., Chicago, Ill. « Insulating Fabricators, Inc., Watertown, Mass. « Insulating Fabricators, Inc., 
New York City + Bakoring, Inc., Houston, Texas 


Mica Insulator Company, Dept. 24, 
P. O. Box 1076, Schenectady 1, N. Y. 


Gentlemen: 
Please send me a copy of your 4-page bulletin on Micanite Insulation. 

Name___ 

Ris cicacentncictanmeaanaael 

Company 


Address__ elena taint tineshcriaamlannmsia apenas 
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Write for your copy of Gs oe 


“BULLETIN 200 on automotive electrical control devices for.. an f 


Taig At ¢ 


Passenger Cars Trucks and Trailers 


Busses and Trackless Trolleys Tractors Battery Chargers Industrial Electric Trucks 


Distribution limited to equipment man- 

ufacturers and design engineers. Request 

your FREE copy on company letterhead. Marine and Diesel Engines Gas Engine Auxiliaries 
7 - 7 


Address Dept. D. A ERNE I MNOS Se ot Se | A TT 


R-B-M pDIVISION 


Essex Wirt CORPORATION 


Logansport, Indiana 
8 P Aircraft 


---- 
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MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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MENT SUPPORTS 


Element supports of AlSiMag are custom made. Each 
support is just right for the individual application. AlSi- 
Mag is the insulating material favored by most of the 
leading appliance manufacturers. AlSiMag produces 
practically every size and shape known in element 
supports and has many open* dies covering the most 
usual requirements. 

Why are AlSiMag element supports so popular? 
Because they are low in cost, efficient, long lived. They 
serve perfectly under the elevated temperatures found 
in electric heating appliances. They are mechanically 


strong, permanently rigid. They cannot char. They are 
accurately made, speed assemblies. Their insulating 
qualities are far in excess of any normal requirements. 
AlSiMag insulation is well known to all testing labora- 
tories. This fact facilitates laboratory approvals. 

You can profit by using AlSiMag custom-made tech- 
nical ceramic insulators in your appliances. There is an 
extra dividend in the peace of mind that comes from 
knowing that your appliances have the best in insulation 
—AISiMag. 


“Open dies may be used for any customer without die charge. 


AMERICAN LAVA CORPORATION 


CHATTITANGOGA 5, 


io it ge Me ee ee ae 
44TH YEAR OF CERAMIC LEADERSHIP 


ENGINEERING SERVICE OFFICES: ST LOUIS, Mo., 1123 Washington Ave., Tel: Garfield 4959 © NEWARK, N J., 671 Broad St., Tel. Mitchell 2-8159 * CAMBRIDGE, Mass., 38-8 Brattle St., 
Tel: Kirkland 4498 © CHICAGO, 9 $ Clinton St., Tel- Central 1721 * SAN FRANCISCO, 163 Second St., Tel: Douglas 2464 * LOS ANGELES, 324 N. Son Pedro St., Tel. Mutval 9076 
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to provide motion—This thermo- 
stat unit uses Carpenter Invar “36”, in the 
form of tubing, to provide mechanical 
action. The difference in expansion rates 
of the tube and a brass rod results in motion 
as temperatures change. As shown in the 
graph, Carpenter Invar “36”’ has an expan- 
sion rate of about 1/10 that of carbon steel. 


to insure accurate operation 
— Precision instruments such as condensers, 
regulators, electronic devices, etc., remain 
accurate through temperature ranges up to 
400°F. This variable condenser is built 
almost entirely of Carpenter Invar “36”. 
Shafts are of Carpenter Free-Cut Invar “36”. 


ENGINEERING INFORMATION on Carpenter Invar “36” and Carpenter Free-Cut 
Invar “36” is provided by a new booklet describing Carpenter High Nickel Alloys. 
The booklet includes the Carpenter “Map” of Iron-Nickel Alloy Characteristics and 
application data on each alloy. A note on your company letterhead, indicating your 
title, will start your Carpenter High Nickel Alloy Bulletin on its way. 


The Carpenter Steel Company, 115 W. Bern Street, Reading, Pa. 


——. a - 


erature Comp 


Temp 736" 
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Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 


Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 


ach SYMBOL OF 
durability 


5 
s 


SCA Selenium Pyramid reflects all the durability of the 
ancient Egyptian pyramids. Selenium Rectifiers are EN- 
GINEERED FOR ENGINEERS. Improved performance at 
lower costs through ENGINEERED adaptability. Selenium 
Corporation of America meets exacting specifications of 
modern electronic developments. Manufacturers of a 
broad line of Selenium Power and Instrument Rectifiers, 
Self generating Photo-Electric Cells and allied scientific 
products. 

Selenium Rectifiers are rapidly becoming standard in 
industry for all rectifier applications. Selenium Corpora- 
tion of America’s engineering experience can be called 
upon for the development and production of special 
rectifiers for any application. 


SELENIUM CORPORATION OF AMERICA 
Affiliate of Wicccr: Incorporated 


1719 WEST PICO BOULEVARD ©¢ LOS ANGELES 15, CALIFORNIA 


CHECK THESE OUT- 
STANDING FEATURES 


M Permanent charac- 
teristics 


Adaptability to all 
types of circuits and 
loads 


M Unlimited life—no 
moving parts 


M Immunity to atmos- 
pheric changes 


High efficiency per 
unit weight 


From 1 volt to 50,000 
volts rms. 


From 10 micro-am- 
peres to 10,000 am- 
peres 


Economical — simple 
to install — no main- 
tenance cost 


 Hermetically sealed 
units available 
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‘Sell LL suits in the far ETL A 


Obviously no one would be so foolish! Yet, many 
THE STANDS FOR concerns have failed because their management 
operated without specific knowledge of where 
their customers were located ... a warning that 


Planned Distribution 


it doesn’t pay to guess at your market. 


The unusual service offered by the Plain Dealer 


The Plain Dealer is Enough 
—if You Use it Enough 


Market Survey department eliminates the guess work 
from your sales program in the Cleveland market. 
The P. D. 2-in-1 market (Greater It tells you where the best customers for your 
Cleveland plus the 26 adjacent product are located, how much they will potentially 
counties) gives you Ohio’s two spend and the relative sales you may expect. Call 
richest markets at one low cost. or write a Plain Dealer representative for an 
appointment to receive this individualized service. 
ag 

CURNTLAND VENTE wt 


UST 
aN CLEVELAND 


. PLAIN DEALER 


Clevelands Home Nevespaper 


John B. Woodward, Inc., New York, Chicago, Detroit, San Francisco, Los Angeles 
A. S. Grant, Atlanta 
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reasons 
why you should specify 


WIRE AND CABLE INSULATION MADE FROM 


GEON plastics 


for manufacturing, domestic, industrial, and utilities wiring 
ll ce ee re i 


Excellent electrical properties 


Thin coating of insulation 


ee 


More conductors in a given space 





Resistance to ozone, wear, sunlight, 
water, chemicals, and most other 
normally destructive factors 


14 colors including NEMA standards 


Ease of handling 





Easy stripping 
Be sure to specify wire or cable insulated with 
Light weight GEON in order to get a// these advantages. Or, 
for information regarding special applications 
OE EO Eoin please write Department J-2, B. F. Goodrich 
Chemical Company, Rose Building, Cleveland 


15, Ohio. In Canada: Kitchener, Ontario. 







B. F. Goodrich Ch ical VY ‘GOODRCH 
e Ee ric emica OMPAMY ~: » sooorci comans 


GEON polyvinyl materials «* HYCAR American rubber * KRISTON thermosetting resins * GOOD-RITE brand chemicals 
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leeve Bearings are free 
















from complication. Requiring 
no shaft shoulders, nothreaded . | 
shaft, no locknuts, they present | 

the ultimate in straightforward | 
- trouble-free design. The 


Bearing is the popular leader 
in its field. Consult the Bunt- | 
ing Engineers. The Bunting 


' 
Bunting Cast Bronze Sleeve ie} | 
j 


Brass & Bronze Company, 
: oledo 9, Ohi. Branches me eo | 
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\BUSHINGS 







PRECISION BRONZE BARS 
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VISTI 
At 


Hesitation! 


... With New A.C. 


One button both starts and stops. 
Visual signal (operated mechani- 
cally) gives positive indication 
whether motor is ON or OFF. 
These exclusive Master develop- 
ments are just two of many that 
make this starter an outstanding 
engineering achievement. Chief 
among other features are clean, 
open design that makes the starter 


THE MASTER 


easy to wire; quick access to over- 
load heaters and contacts from the 
front; sturdy straps (instead of 
flexible wire) as jumpers from ov- 
erload relays to stationary contacts 
for extra rigidity to the entire as- 
sembly. 

The start-stop single-button 
control feature with indicator flag 
is obtainable either integral with 


ELECTRIC COMPANY, 


Across-the-Line Magnetic Motor Starter 


the starter or in a remote control 
station. Where multiple remote 
control of a single starter is re- 
quired, the conventional two-but- 
ton control can be furnished. For 
complete information on this 
new starter, simply write for 
Master Industrial Controls Bulletin 
No. 200, or get in touch with the 
nearest Master representative. 


DAYTON 1, OHIO 


This new starter bears a trademark long 
famous on motors, assuring product integ- 
rity in control equipment as well. 
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Trial after trial of asbestos covered 
wires, in rigid laboratory tests . . . 


have proven that Besto-Wire meets 


highest standards for dependable 


performance. 


ASBESTOS WIRE AT ITS BEST 


COPPER, NICKEL OR MONEL CONDUCTORS 


Manufactured in accordance with N. E.M. A Specifications 
Approved by Underwriters’ Laboratories, Inc. 


WRITE FOR CATALOG 
Somples on Request 


R |. Insuloted Wire Co., Inc 


RHODE ISLAND ees WIRE CO., Lhe 
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AIRCRAFT 


AIRPORT & AIRWAY 
EQUIPMENT 


ALARM SYSTEMS 
ANTENNA EQUIPMENT 


ARC-WELDING 
EQUIPMENT 


ARRESTERS, LIGHTNING 
BATTERIES 


BELLS. BUZZERS & 
HORNS 


BLOCKS, FUSE 


BLOCKS, TERMINAL & 
CONNECTION 


BROODERS 
BUSHINGS 


BUS-BAR INSULATORS & 
SUPPORTS 


CAPACITORS 
CIRCUIT BREAKERS 


CLEATS, KNOBS -& 
TUBES 


COFFEE PERCOLATORS 


COMMUNICATION 
SYSTEMS 


CONTACTORS 

CONTROL EQUIPMENT 
COOKING APPLIANCES 
CUTOUTS 

FANS AND BLOWERS 
FARM LIGHTING PLANTS 


FENCE CONTROLLER 
UNITS 


FLOODLIGHTS 
FLOORBOXES 


FLUORESCENT LAMPS & 
AUXILIARIES 


FURNACES AND KILNS 

FUSES 

HEATING APPLIANCES 

HIGH FREQUENCY 
EQUIPMENT 

HOT PLATES & TABLE 
STOVES 


INSULATORS. HIGH 
TENSION 


IRONS & IRONING 
MACHINES 


LABORATORY 
APPARATUS 


LAMPS 


LEAD-WIRE INSULATING 
BEADS 


LOW-TENSION DEVICES 
MACHINE TOOLS 


METER TESTING 
DEVICES 


METERS 
MIXING MACHINERY 


NEON SIGN ELECTRODES 
& INSULATORS 


OIL BURNERS 

OVENS 

PANELBOARDS 
PLUGS. ATTACHMENT 
POROUS CUPS 
PYROMETERS 


RADAR & RADIO 
EQUIPMENT 

RADIO & ELECTRONIC 
COMPONENTS 

RAILWAY EQUIPMENT 

RANGES 


RECEPTACLES 
REFRIGERATORS 
REGULATORS 
RESISTANCE UNITS 
RHEOSTATS 
ROSETTES 


SIGNAL APPLIANCES & 
SYSTEMS 


SIGNALS 


SOCKETS & 
RECEPTACLES 


STERILIZERS 
SUN LAMPS 
SWITCHBOARDS 
SWITCHES 


TELEGRAPH 
INSULATORS 


TELEPHONE EQUIPMENT 
TELEVISION EQUIPMENT 
THERMOCOUPLES 
THERMOSTATS 
TOASTERS 

TOYS AND NOVELTIES 
TRANSFORMERS 
VACUUM CLEANERS 
VACUUM TUBE SPACERS 
VAPORIZERS 
VULCANIZERS 

WATER HEATERS 


WATER LEVEL 
CONTROLS 


WELDING EQUIPMENT 
WIRING DEVICES 
X-RAY APPARATUS 


es 


No one formula (in porcelain or any other material) could 


Sponsored by the following Members of 
SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 
3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 


P. O. BOX 272, MACOMB, ILL. 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN. 


THE LOUTHAN MANUFACTURING CO. 
2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


NATFONAL CERAMIC CO. 


TRENTON 2, N. J. 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH. 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 
1501 E. FIRST STREET, SANDUSKY, OHIO 


provide adequate electrical insulation for all of the applications 
listed above. 

In porcelain, scores of formulae are necessary — and are 
available. 

For example, in the hot plate illustrated, electrical insulation 
had to be achieved with a material that was also refractory. In 
the contactor support, electrical insulation had to be achieved in 
a material that also had high arc resistance. And so it goes. 
Formulae must be varied according to the need. 

Porcelain’s unique advantage is that its ingredients and manu- 
facturing process can be manipulated to provide the exact com- 
bination of properties which the service may require. 

The full story is told in the new handbook “Electrical Por- 
celain—the Ideal Insulation”. Any of the sponsoring companies 
will be glad to send you a copy without obligation. 


EVERY MATERIAL HAG Yee PLACE... 
FOR MANY THINGS PORCELAIN IS BEST 
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Modern tableware .. . cutlery . . . kitchen tools . . . all providing beauty in 
service for the consumer, and ease of fabrication for the manufacturer 

. made of SUPERIOR Stainless Strip Steel! 

Superior Stainless behaves well for the fabricator because it's a specialized 
product. We're specialists in strip steels, and we give special care to the 
control of stainless quality in grades, tempers, dimensions and finishes. 
Your work is speeded when you use Superior Stainless. Send us your speci- 
fications—or let us give you an experienced recommendation! 
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e Cue” on Measurements? 


is this Socket 


A, How does the vertical B. Which oblique line on 
right is a prolongation of 


that on left? 


dimension compare with the 
horizontal? 


A surprising number of seasoned shop men discovered 
that eye cues to sizes are not always reliable. In several tests 
made recently, many failed to identify the correct size and 
thread pitch of the socket screw above. Ordinarily these 
men don’t guess...they take the sure but slow way of 


. care ee 
sauging or “miking”. 
t z 5 wo] 


OW... WAY VO SWC Ed GTAMCE 
UMMA ELLY 


This unique improvement appears on the head of every 
P-K Socket Head Cap Screw. It saves time by eliminating 


gauging or “miking” and removes every possibility of error. AS 


At the tool crib, left-over mixed-up screws are quickly ANOTHER P 
identified and replaced in the right bins. Correct sizes are Ground Thread ~K FIRST! 
issued to assembly line workers — speeding up their work. © Threads are py . Screws 
8round on pre-h 


Y a newly 2 » 
m othed. ta developed omeamar — stock 
AN EXTRA SALES FEATURE, TOO. Service men in the field smoother, heighten sa? <2 
> Cleg 
from ieee fin. 
cut ¢ non to ordinary 
PI “ ead set cp , 
US ANOTHER IMPROVEMENT — GEAR GRIP faultless thread 06° ®3 
. oe ; ame te Cont 
This firm gripping surface prevents slips and slow-downs — bendable Ga 2 
, - ° ley ' . “35 «¢ 
for fast fingers, even when oily. Only P-K offers Socket Head Start enter ot tter , 
samples, a 


Socket Se 


New help learns screw sizes faster — works faster. 


recognize its time-saving advantages on re-assembly jobs. 


Cap Screws with both features. Write for samples, today. “ 


; g ni " ; P. 
Parker-Kalon Corp., 200 Varick Street, New York 14, N. Y. . K SOcker SCREWS 
RE AVAILABLE FOR 


P 
ANSWERS: A. The same B. The lower one ROMPT DELIVERIES 


C. When it’s P-K Size-Marked, there’s never a question! 
*U. S. PAT. No. 126.409 


SOLD ONLY THROUGH ACCREDITED DISTRIBUTORS 


PARKER-KALON@/-~ SOCKET SCREWS 


























@ “The impossible takes a little ionger”...this is one way of saying that the 
draftsman lets no out-worn conceptions restrict his creative ideas. Yet without 
his specialized technique for expressing ideas on paper, the designs he creates 
could scarcely be turned into substance. As the draftsman relies on his own hands 
and eyes, he calls likewise on his drafting instruments to serve him functionally. 1 
So integral a part of his technique do they become, they are virtually his partners 
in creating. 
For 78 years Keuffel & Esser Co. drafting equipment and materials have 
been partners, in this sense, in creating the greatness of America, in making 
possible our fleets of ships, our skyscrapers, our overwhelming weight of armor 
on the battlefield...So universally is K & E equipment used, it is self-evident 
thot every engineering project of any magnitude has been completed with the 
help of K & E. Could you wish any surer guidance than this in the selection of 
your own “drafting partners’? 
Because of their balance, smooth action and responsiveness to your hand, 
you will find that using MINUSA* Drawing Instruments is almast as natural as 
breathing. Their legs are ‘ound and ta- 
© pered, without the harsh feel of sharp cor- 
pa rine rs i n C red Tl Ng ners. Joints are firm, snugly fitted, and 
satin-smooth in operation. Yet these instru- 
ments are strong and durable, for their 
precision will outlast years of continuous use. For complete data on MINUSA* 
Drawing Instruments, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J. 


*REG.,U. 8. PAT. OFF. 
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mightiest fleet 
Drafting, Reproduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 
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"These are 
Good Numbers 


—make a note of them!’ 


The wells of each painted calibration, numeral and 
character are deeply depressed — sharp, clear, 
clean-cut! To achieve these results, Consolidated 
begins by engraving the scales into the steel hob. 
Beda h Ati Mele Malle) ol -co Ml edt) 
the characters are raised so as to produce a mold- 
Tl: Melyssa moi Mall Ma telat mee injection molding 
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: compression molding 
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cation knobs — or any plastic part incorporating transfer molding 
calibration — we'd like you to know that our way 

with numbers makes them stand out — and not 
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Branches: NEW YORK - CHICAGO - DETROIT - BRIDGEPORT - CLEVELAND 
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Hinges and butts of Brass have been, in their 
small way, an “open sesame” for many and many a product. 


For Brass, on these swing shifts, employs to special advantage many of its 


own exclusive characteristics — its ease of installation, its remarkable retention 
of holding screws, its extreme durability (as in the case of the special compen- 
sating hinge for deep freezing units), its self-lubricating ability, its high cor- 
rosion resistance and other qualities. 

Bristol regularly supplies tons of Brass sheet for use in hinges for all pur- 
poses — plus many more tons of sheet, rod and wire for countless other prod- 
ucts. And Bristol can supply the right Brass alloy for your use, as well... 
supply it promptly, and faithfully to your dimensional and physical specifica- 


tions. You are invited to talk the matter over with Bristol’s Sales Engineering 


THE 


BRISTOL BRASS 


CORPORATION 
MAKERS OF BRASS SINCE 1850 AT BRISTOL, CONNECTICUT 


Department. Write. 








the uniformity 


means lower 
ultimate cost 


Ordinarily you don't speak of the 
NOt ih LMM Lae etl 
MS Dl lett te oI 
the two are really inseparable 
... variations in the size and 
TT May Tel Pees esl rt 
SS Me od lel 
assembly time... variations 
ell Mtl-le-[a- et tilt eee 
in unsatisfactory operation 
of the finished product. wy 
Here at Accurate you'll i, ‘ 
find skilled springmakers and Pee ae 
lacLails- 1S 4 tatty: Ail Tal tie Aa SS r 
... people who realize the ‘ wy, <a ce 
importance of uniformity to aA: 
you. Why not make it a 
point to discuss your spring 
eu ede 


Load testing is one of 
several controls exer- 
cised at Accurate. 


Send for your copy of the new 
Accurate Spring Handbook. 
It's full of data and formulae 
which you will find useful. 
No obligation of course. 
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ANNOUNCING. 


anew bar contact tape service 
by D. E. MAKEPEACE COMPANY 
under license arrangement with 
WESTERN ELECTRIC COMPANY, INC. 


Further broadening our outstanding position in the laminated 
precious metal field, we are proud to announce our appointment 
as a licensee under Western Electric patents for manufacturing bar 


contact tape and attaching this tape to contact arms. 
PRECIOUS 


, se een 
pear These bar contacts may be made in bi-metallic form of palladium 


platinum or silver, pure or alloyed, on nickel or nickel silver . . . 
or in solid form of any precious metal or alloy. We are now pre- 
pared to — 





supply bar contact tape for your own 
attaching 


attach bar contact tape to arms supplied 
by you 

provide complete assemblies of arms 
with tape attached 


These new bar contacts result in a great saving of precious metals 
with larger contact area and with marked economy in attaching. 
Let one of our sales engineers help you compare the cost of our 
attached tape contacts with conventional types. 
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la SOJDE QUE... PRODUCTS 


SHEETS * WIRE * TUBING * SOLDERS * FABRICATED PARTS AND ASSEMBLIES 
OF SOLID AND LAMINATED PRECIOUS METALS 


D. E. MAKEPEACE COMPANY 


Main Office and Plant, Attleboro, Massachusetts 
YORK OFFICE, 30 CHURCH ST. CHICAGO OFFICE, 55 EAST WASHINGTON ST. 
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ITS NEW! 


ERSATILE D-C POWER for DIRTY JOBS! 


G-E announces new totally enclosed, 
unit-cooled d-c motor. .. 10-200 hp! 


G-E UNIT-COOLED 
D-C MOTOR DATA 


RATINGS 


10-75 hp adjustable speed. 
50-200 hp at 1150 rpm. 


TEMPERATURE RISE 


55 degrees C (Class A insulation, 40 degrees C 
ombient at 3000 feet altitude or less. Class B insula 
tion is also available.) 


WINDINGS 


Shunt, stabilized-shunt, and compound types for dif- 
ferent starting loads 


CONSTANT SPEED 


Limited to 25 to 100% speed increase by field control 


ADJUSTABLE SPEED 


Speed increases of 300 to 600% of basic speed. 


HOW A UNIT-COOLED MOTOR IS VENTILATED 


The unit cooler, mounted on top 
of the motor, is a surface cooler 
of the “air-to-air” type. Clean 
warm air (blue arrows) is pulled 
from the totally enclosed motor 
by a shaft-driven fan and forced 
through the cooler. Cool outside 
air (black arrows) is drawn into 
the cooler by a separate motor- 
driven blower to absorb heat 
from the internal air stream. 
For a more detailed descrip- 
tion, check Bulletin GEA-4469. 


<i » 


Once again G.E. leads the way with a tough yet 
versatile d-c motor for the dirtiest jobs in industry. 
This d-c unit-cooled motor withstands atmos- 
pheric conditions intolerable to an open or 
partially-enclosed motor. Dirt, dust, metal parti- 
cles, and oil are sealed out because this motor con- 
tains its own totally enclosed ventilating system. 
Without duct work, piping or air-filters, your im- 
portant drive motors run smoothly and reliably. 
Besides, you get all the benefits of versatile d-c 
motor power. Note these big advantages: 


MACHINES STAY ON THE JOB LONGER 


No air-borne material can get to the operating parts of 
this G-E unit-cooled motor. Windings, brushes, and brush 
riggings stay clean. Motor failures are reduced — machine 
output increased 


MOTOR PERFORMANCE IS MORE EFFICIENT 


The high thermal efficiency of the unit-cooler makes 
possible for the first time a totally enclosed, direct- 
current machine in larger sizes with the high perform- 
ance standards of the open motor. Power consumption 
is less than that of a conventional fan-cooled motor, 
particularly where a wide speed range is employed. 


MAINTENANCE COSTS STAY DOWN 


Large end-shield openings, fitted with easily removable 
vasketed covers, permit ready access to commutator, 
brushes, and brush rigging. Bearing-lubricant fittings are 
also easy to reach 


INSTALLATION COSTS ARE LESS 


G-E unit-cooled motors have the same mounting di- 
mensions as G-E open (dripproof) and splashproof 
motors in the same ratings. Being a self-contained 
unit, auxiliary ventilating fixtures are eliminated. 
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0.9 to 97 Ibs. 
of fouch and full! 


Have you a machine operation 
where a pushing or pulling mo- 
tion is required? G-E solenoids 
can do either or a combination 
of both. These self-contained, 
sturdily-built units give long 
reliable service. Maximum volt- 
age for all types is 600; 60 to 25 
cycles and d-c. Stroke lengths 
from 34 to 3 inches are avail- 
able. Push or pull forces range 
between 0.9 and 97 pounds con- 
tinuous duty. There are 10 a-c 
and 7 d-c sizes available to cover 
this range. G-E solenoids de- 
signed for a-c can be used on d-c 
applications by adding cutout 
switches. For further informa- 
tion check GEA-2080 on coupon. 


STAYS “PUT”... 
without Clamps oF Screws! 


How can you use this G-E 
magnetic stand? You place 
the base on a steel or iron 
surface (table top, machine 
tool surface, or wall) and it 
stays “put” without clamps 
or screws. You can then at- 
tach test fixtures, dial indica- 
tors, and other instruments 
to the rod. Normal vibration 
will not cause it to “creep” out of alignment. To 
make minute adjustments in the location of the stand, 
you merely push its base or tap it slightly with a 
mallet. Stand is 8 inches high; base, 214 inches in 
diameter. Check Bulletin GEA-4332 on coupon. 


MORE KNOW MEANS BETTER DO ! 


To help train new techni- 
cal personnel, and make 
supervisory and produc- 
tion men’s jobs mean 
more, G.E. offers this 12 
part talking slide film, 
prepared to teach even 

i non-technical personnel 
the denne of electronics. This easy- -to-understand 
course in industrial electronics is “packaged” so that 
sessions can be successfully conducted by “home- 
talent” instructors. You furnish the instructor, meet- 
ing place, projector and record player. Everything 
else is in the kit. Complete with 12 slide films and 
records, 300 review books, instructor’s manual and 
carrying case, price of the kit is $100. Call your local 
G-E office, or order direct from Apparatus Dept., 
Sect. 668-53, General Electric Company, Schenectady 
5,i1N. ¥. 
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TIMELY HIGHLIGHTS ON ($6) PRODUCTS 
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TO MEASURE LOW RPM 
heres a 


ACuw A-C 
a . 

tach { 
G.E. has developed a small, self-excited a-c tacho- 
meter generator, Type SMY-54, designed specifi- 
cally for low speed operation. It has a speed range 
of 10 to 1000 rpm. 

In this new a-c tachometer, there are no brushes 
and, consequently, no voltage inconsistencies . . . 
even at speeds as low as 10 rpm. It is not necessary 
to use large contact rolls to obtain speed amplifi- 
cation. Moreover, the light weight and small size 
of the contact roll which can be used with this 
tachometer enhance its usefulness in applications 
where space is limited and where contact roll pres- 
sure must be kept to a minimum (in extruding 
metal alloys and plastics, for example). 

The G-E Type SMY-54 tachometer is wired to 
a voltmeter which can be calibrated either in inches 
per minute or in revolutions per minute. The in- 
strument may be mounted apart from the genera- 
tor to be within the normal range of vision of the 
machine operator. A recording instrument may 
also be added to provide a graphic record of 


machine speed. For complete details, check Bulle- 
tin GEA-4324 on the coupon. 





G.E. can supply this 4 
special scale for use Pi 530 100 
with the Type SMY- A L ‘Sg 


54 tachometer. It ye Gy 
makes possible very \» a 
accurate measure- . 

ments at low pue, iN 
without sacrifice , 
wide speed range. Pi pecans van MINUTE 
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Automatic 
Reset 


Assure Longer Operating Life and Less Main- iemataued: eee 
tenance by Eliminating Burnouts of Transformers, 
Motors, Solenoids, Variable Voltage Transformers 


Because Klixon Protectors safeguard electrical equipment by 
preventing burnouts, they assure dependable, trouble-free 
operation and permit equipment to operate safely for its full life : 
expectancy. This means that production keeps going without CLICK ...1T'S OFF! 
delays for repairs or replacements. When temperature within the equip- 
Installed in transformers, motors, solenoids, variable voltage eet at coe 
transformers and similar apparatus, Klixon Protectors assure preventing burnouts. 
safe over-heat protection. Because they are built in by the equip- " 
ment manufacturer, they are matched to the thermal character- 
istics thereby assuring maximum output without danger. Harm- 
less momentary overloads do not Cause nuisance tripouts. 
Specify and insist that manufacturers include Klixon Protec- 
tors on the equipment you buy and use. Write for information. 


eli 
(WY) CLICK ...1ITS ON! 
= ~ As soon as equipment cools to safe 
"i : operating temperature, the KLIXON 
nt US Protector automatically snaps the 


RK REG U. S. PAT. OFF. ee 
power "‘ON" again. 


Spencer Thermostat Company, 102 Forest Street, Attleboro, Mass. 
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Is short metal supply slowing up your pro- 
duction? Are you looking for a way to make 
your product better, lighter—at lower cost? 

Here’s a way to do it—by nonferrous design. 
As the installation picture shows, The Hoover 
Co. uses large, intricate die castings, precision- 
produced on H-P-M A/l-Hydraulic High- 
Pressure Die Casting Machines. 

The secret of successful production on large 
parts like these is the big, rugged, straight-line 
hydraulic die clamp, an exclusive H-P-M design 
feature. This outstanding development permits 









OM SCE EES 
use modern die casting equipment by H-P-M 


confining the pressure to the die cavities. There’s 
less flash—and castings are more uniform. 
Automatic slowdown prevents die slam and 
results in less die wear and breakage. Also, 
there’s automatic cycle control, hydraulic core 
pulls and hydraulic automatic ejection. These 
all add up to less operator fatigue, resulting in 
higher production output.With H-P-M you ’llhave 
less down-time for repairs—and less spoilage. 

If our standard machines don’t fit your die 
casting requirements, we can build production 
units to your specifications. May we talk it over ? 


THE HYDRAULIC PRESS MANUFACTURING CO. Mount Gilead, Ohio, U. S. A. 


Branch Offices: New York, Philadelphia, Cincinnati, Cleveland, Detroit and Chicago. Representatives in other principal cities 


Hydnewubic 


4a 








For an authoritative, 
unbiased, twelve-page 
manval describing die cast- 
ing materials and methods, 
write us for a copy of 
reprint manual No. 10. 


Self C dain Die Casting Machines 





REVOLUTIONIZING PRODUCTION WITH HYDRAULICS SINCE 1877 
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Eidos little to see of this Zenith hearing aid ear piece. It is small, 
inconspicuous, beautifully blended into the flesh tones of the face and ear 
of the wearer. It is a masterpiece in the practical application of Plaskon 
Molded Color to modern electrical manufacturing problems. 


Behind it is a story of Zenith pioneering; of helping to solve a psychological 
problem resulting from a physical defect; of bringing to thousands of hard- 
of-hearing people an efficient, low-cost hearing aid that graces the wearers, 

and opens for them new opportunities in employment and entertainment. 


Plaskon molding materials are available in a beautiful range of colors— 
clean, clear tones that are uniform and unchanging, because they are solid, 
permanent color through and through. Plaskon Molded Color is warm and 
friendly to the touch. The gleaming, non-porous surface will not tarnish, 

check or corrode. Plaskon Molded Color is strong, shock-resistant, won’t 
chip or shatter. It is a non-conductor, and has high dielectric strength. 


Plaskon molding compounds have distinctive features that give them wide- 
spread application in the electrical manufacturing fields. We shall be 
glad to help you adapt the many advantages of these versatile materials 
to your manufacturing and merchan- 
dising needs. Write for free illustrated 


book showing many applications of 
*Reg. U.S. Pat. Of. Plaskon* products. 
PLASKON DIVISION ¢« LiBBEY-OWENS-FORD GLASS CO. . 
2137 Sylvan Avenue « Toledo 6, Ohio - 


Canadian Agent: Canadian Industries, Ltd., Montreal, P.Q. TRADE MARK REGISTERED 


MOLDED COLOR 
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FOR 25% COMPRESSION 


LOAD (pounds per squore inch 


2 = oa a 
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DO-186 *9530 


Common manufacturing processes often deposit 
grease or oil on surfaces that are to be sealed. Some 
processes leave surfaces smoothly finished. With such 
conditions certain type gaskets may skid and leak. 

Non-compressible rubber materials slip badly on 
greasy or smooth surfaces. Thus grease, cutting oils, 
or a wet sticker can upset load calculations based on 
dry rubber placed between clean, non-skid plates. On 
the other hand, truly compressible materials are rela- 
tively unaffected by slick surface conditions. 

The chart given above shows the comparative be- 
havior of four different resilient materials when each 
is subjected to three differing surface conditions. 

The first of these materials, Armstrong’s DO-186, 
is a straight Neoprene compound. It requires a load of 
over 2800 pounds for 25% compression when gripped 
between silicon carbide surfaces. Between cold rolled 
steel plates coated with petrolatum, load for the same 
deflection drops below 250 pounds. Even without 
a lubricant, skid on smooth steel surfaces reduces the 
load required to about 600 pounds. 

With cork composition, a truly compressible mate- 
rial, varying surface conditions have little effect. As 
shown in the chart, our #9530 Cork Composition 
compresses 25% with virtually the same load on a 
greasy surface as on dry silicon carbide. Maximum 
load variation is only about 3 pounds. 











SEND FOR FREE BOOKLET. 
For specification and ap- 
plication data on Arm- 
strong’s more than 50 resil- 
ient sealing materials, send 
for a free copy of the latest 
edition of “Gaskets, Packings, and Seals,” twelve 
pages of helpful information. Address Armstrong 
Cork Company, Gaskets and Packings Depart- 
ment, 9502 Arch Street, Lancaster, Pennsylvania. 
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EFFECT OF SURFACE CONDITION ON GASKETS 


Greasy, oily, or smooth surfaces may upset load calculations 


Fiber Sheet Packing a 


DO-186 
STRAIGHT NEOPRENE 


eel!) 
CORK COMPOSITION 


DC-100 
CORK-NEOPRENE 


Lee aT) 
CORK-NEOPRENE 


Semple Sise: 6" x 


DC-100 


By combining cork and rubber in varying amounts, 
compositions can be made whose behavior on slick 
surfaces falls between that of cork and straight rub- 
ber. For example, Armstrong’s DC-100 is a Neoprene 
composition with a high cork content. As shown in the 
chart, load on a greasy surface (160 pounds) is only 
slightly less than on silicon carbide (200 pounds). On 
plain rolled steel plates, no slippage at all is evident. 

The fourth material charted, our DC-118, is more 
rubber-like in its behavior because it contains rela- 
tively little cork. Here load drops from about 1300 
pounds on silicon carbide to 600 pounds for smooth 
steel plates. The same plates coated with petrolatum 
further reduce load to about 300 pounds. In each 
case, deflection is 25%. Other Armstrong’s cork-and- 
rubber compositions provide intermediate degrees of 
compressibility. 

* . . 

Since many variables influence the choice of a 
gasket material, we recommend that you discuss your 
specific application with an Armstrong representa- 
tive before you set up your specification. He will be 
glad to suggest suitable materials and supply you 
with various samples for testing. 

If you prefer, send drawings and details to us. You 
will find our recommendations unbiased and keyed 
to good current gasketing practice. 


ARMSTRONG'S 


GASKETS - SEALS »- PACKINGS 
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Synthetic Rubber Compounds J Cork-and-Rubber Compositions 
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TO TURN A SHAFT TODAY. 


Aren’t these the qualities you want in 
a modern appliance motor: compact- 
ness, efficiency, economy, smooth- 
ness, quietness and dependability? 
These same qualities—plus individ- 
ual engineering for the specific appli- 
cation—distinguish the Delco motors 
used in leading makes of refrigera- 
tors, washers, ironers, stokers, oil 
burners, air conditioners and other 
appliances. Delco Products’ long 
association and fine record with the 
appliance industry are behind the 
Delco motors you specify today. Built 
in sizes from 1% to 50 h.p. Delco 
Products Division, General Motors 
Corporation, Dayton, Ohio. DAYTON, OHIO 
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IRVINGTON PRODUCTS include: 
Air Drying, Baking & Internal 
Drying Varnishes 


Varnished Insulations 


CAMBRICS TAPES 

PAPERS CANVAS & DUCK 
FIBREGLAS SLOT INSULATIONS 
TUBINGS PUNCHINGS 


7 a o 
Fibron Plastic Tubings & Tapes 
@ a « 
Cardolite Compounds 
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by the Leader in Insulation! 


INSULATING 
VARNISHES 


te VARWISHED FAB- 
RICS AND TAPES 










VARNISHED 
FIBERGLAS 
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Ye SLOT INSULATIONS 


pe VARNISHED 
TUBINGS 


she WIRE MARKERS 











Motor manufacturers have come to the realization that the specifi- 
cation “Completely Insulated by Irvington” means longer motor 
life with less chances of electrical failures. Basic to this is the fact 
that every Irvington insulation has been formulated to produce 
definite and outstanding characteristics — resistances to the agents 
of motor destruction — heat, corrosive fumes, excessive moisture 
etc. Insulations have been designed for regular and unusual motor 
needs — matched to work with each other for blended, smooth 
acting motor performance — to produce long-lasting and depend- 
able, motors. From this one source, Irvington, you can obtain 
insulations not only for motors but for all other electrical equip- 
ment as well. Each and every product is kept to Irvington’s high 
standards by strict laboratory and production control. We offer 
our cooperation and invite your inquiries. Write Department 56 


ey) IRVINGTON 


— VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey, U. S. A. 
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HOW THESE PATENTED 


Fult Seal 


Ss 


Help Reduce Production Costs Mf 
of 


oy electric motors, generators 


oy portable tools 


oy domestic appliances 


of fans 


oy pumps 
oy small high-speed devices 


These unique Norma-Hoffmann bear- 

ings are equipped with removable, 
replaceable seals. The thick felt seal, 
compressed between demountable, 
hardened spring washers, is entirely 

within confines of both rings and therefore 

is not exposed to injury. With the recessed 
inner ring, it forms a labyrinth that excludes 


foreign matter and retains the grease. Special 
1. The built-in felt seal elimi- 4. Prepacked with Norma ‘‘Sta- 
nates need for external sealing bility-Tested’’ grease, insures 
assures dimensional exactness and quiet running. o = sorcnmatiining, Gling, egeant Gey" Rentnge, 
fe apping. 

S. Seal retains grease; excludes 

Because of these features the Felt Sealed as , si ’ 
5 3 2. More compact, simplified : 

Bearings can help save production costs 6 ways: mountings result. 6. Full width outer ring obviates 

need for steel inserts in soft 

3. Assembly is speeded up. metal housings. 


seal construction eliminates race distortion; 


NORMA-HOFFMANN 
Precision BEARINGS 


NORMA-HOFFMANN BEARINGS CORPORATION 
STAMFORD, CONNECTICUT 
FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 
Pittsburgh, Cincinnati, Los Angeles, 
San Francisco, Portland, Ore., Seattle, Phoenix 


Single Felt Seal Single Felt Seal Ball Double Felt Seal 
Ball Bearing Bearing with Shield Ball Bearing 
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DiamondG makes afullline ofholiow = 
and flush type finishing washers. 
Available in all finishes and types of 
metals. 


SPECIAL WASHERS AND 
STAMPINGS 


A complete range of sizes are avail- 


able in Diamond G special “C” wesh- 


ers. Unusual stampings of all kinds 
produced in Garrett’s modern stamp- 
ing plant which turns out millions of 
stampings. 


SPRING STAMPINGS 


Garrett's modern facilities for stamp- 
ing and precision heat treating make 
it possible to produce spring stamp- 
ings of the highest quality. Producing 
special spring stampings to exact 


specifications in an amazingly short 
SMALL L PA | ae ee 
SAROND G MAKES THEM! 


— lock 
our need In hers, snap 
Whatever ¥ washers, special yr all ki SPRING WASHERS 
washers: rings, stampings dy to Diamond G has built | 
d retainer ond G is rea amo as builf an outstanding 
an Diam d G also reputétion for producing a wide vari- 
k deliveries- Diamon seas ety of spring washers. They offer 
lete facilities to pr oducts. manufacturers an excellent source of 
omp need in your produ supply for special shaped, curved, 
you may dished and cupped spring washers. 
i $s 
d G Engineer 
you in every = 


d G service to industry 'S 





stand ready f° help 


Another Diamon data 
the new lo 
book .- t every a 
c 
Washers sign engineet and prorgation. just | FLAT WASHERS | 
ould have. Yours withou Outstanding in the Diamond G fine 
sno | of products are the many flat washers | 
write to - - COMPANY, INC. made by Garrett's. It offers industry a, 
RGE K. GARRETT ELPHIA, 2 quick and dependable source of a | 
GEO ESTNUT ST-- PHILAD complete line of flat washers includ. 
1421 CH ing SAE, machine-screw, and air-| 
craft washers in all sizes, thickness, 
# ! metals and finishes. Garrett’s alse 
oo : produce a complete fine of snap, 


space and retainer rings for all types 
of industrial installations. 
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LOCK WASHERS FLAT WASHERS STAMPINGS «+ « SPRINGS 


HOSE CLAMPS «+ *© SNAP AND RETAINER RINGS 
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- STRUTHERS-DUNN 


HEAVY-DUTY 
RELAYS ds 


ee Ff 
ee. 





In addition to many standard types of large power relays, Struthers-Dunn 
can supply adaptations for applications involving high inrush loads, radio- 
frequency or high-voltage insulation, extra long life, and other special 
service conditions. All units include three point armature support for excep- 
tionally quiet operation, wiping action on the fine silver contacts and numer- 
ous other features. 

Write for Data Section 4671 for detailed information on both standard 


and special types. 





So STRUTHERS -DUNN, INC., 146-150 N. 13th St., Phila. 7, Pa. 


ATLANTA*® BALTIMORE*® BOSTON®*® BUFFALO*® CHICAGO®*® CINCINNATI *® CLEVELAND® DALLAS 
DENVER*® DETROIT® HARTFORD*® INDIANAPOLIS *® LOS ANGELES*®* MINNEAPOLIS ®* MONTREAL 
NEW YORK © PITTSBURGH © ST. LOUIS * SAN FRANCISCO *® SEATTLE © SYRACUSE * TORONTO 
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drawings in seconds—also your typed, printed, 


photographic material. 


e Moderately priced ... designed for the thou- 
sands of drafting rooms that want these 5 EXTRA 
VALUES in Printmaking at no extra cost— 


1. EFFICIENCY! You always get posi- 
tive (not negative) prints direct from 
your tracings... prints that are sharper, 
brighter, much easier for you to read, 
check, and make notations on. 





You produce these without waste of 
material or waste of motion. Your trac- 
ings can be up to 42 inches wide, any 
length ... and can be printed either on 
rolls of Ozalid sensitized paper or on 
cut sheets of matching size. 


Your prints are always delivered dry, 
ready for immediate use ... after just 
two simple operations— Exposure and 
Dry Development. 





2. SPEED! ONLY 25 seconds to repro- 
duce your standard-size tracings, speci- 
fication and data sheets, etc. 


3. ECONOMY! An 814 x 11-inch re- 
production costs you one cent; 11x 17 
inches, two cents... and so on. The 
Ozalid Streamliner soon pays for itself 
... in time, labor, and dollars saved. 


With it, you can also effect amazing 
short cuts in design. For example— 
eliminate redrafting when changing ob- 
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e Reproduces your engineering and architectural 


solete drawings... combine the details 
of separate tracings on one print... re- 





claim old or worn tracings ... make 
transparent overlays in different colors. 


4. VERSATILITY! You can reproduce 
the lines and images of any original in 
black, blue, red, sepia, or yellow... on 
paper, cloth, foil, film, or plastic. 


Simply use the Ozalid sensitized ma- 
terial you think best for job at hand; 
e.g., use identifying colors for prints of 
separate departments or operations ... 
DRYPHOTO to produce beautiful con- 





tinuous-tone prints from film positives 
(which can be made from any negative) 


pePrT. 216 
Gentlemen: 


Please send New Ozalid Streamliner 
booklet ... containing reproductions 
of drawn, typed, printed, and photo- 
graphic material. No obligation. 


Name 


Position____ 


Company 


Address__ 





.. OZAPLASTIC to produce oilproof, 
waterproof prints for shop or field use. 
All prints are made in same fast, eco- 
nomical manner. 


5. SIMPLICITY! NOw — printmaking is 
an easy desk job, automatic in practi- 
cally every detail. 





Anyone can feed originals and sensi- 
tized material into the Ozalid Stream- 
liner. Prints are delivered on top, 
stacked in order—within easy reach of 
the operator, who does not have to 
leave her chair. 


You can install your Streamliner 
anywhere; it requires only 11 square 
feet of floor space. 


Write today for free, illustrated book- 
let... . showing all the ways you can use 
the new OZALID STREAMLINER . . . and 
containing actual reproductions — like 
those you can make. 


OZALID 


DIVISION OF 


GENERAL ANILINE AND FILM CORPORATION 


Johnson City, New York 


Ozalid in Canada 
Hughes Owens Co., Ltd., Montreal 





















REVERE FREE-CUTTING COPPER ROD 


MEG b em sea@ i ae age) 


INCE its recent introduction, Revere Free- 

Cutting Copper has decisively proved 
its great value for the precision manufacture 
of copper parts. Uses include certain tube 
elements requiring both great dimensional 
precision, and exceptional finish. It is also 
being used for switch gear, high-capacity 
plug connectors and in similar applications 
requiring copper to be machined with great 
accuracy and smoothness. This copper may 
also be cold-upset to a considerable defor- 
mation, and may be hot forged. 

Revere Free-Cutting Copper is oxygen- 
free, high conductivity, and contains a small 
amount of tellurium, which, plus special 
processing in the Revere mills, greatly in- 
creases machining speeds, makes possible 


closer tolerances and much smoother finish. 
Thus production is increased, costs are cut, 
rejects lessened. The material’s one impor- 
tant limitation is that it does not make a 
vacuum-tight seal with glass. In all other 
electronic applications this special-quality 
material offers great advantages. Write 
Revere for details. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; Neu 
Bedford, Mass.; Rome, N. Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 


N\Neyy 


-Listéh to Exploring the Unknown on the Mutual Network every Sunday evening, 9 to 9:30 p.m., EST. 
7 Fe YA 


~ 


ee 
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CUSTOMERS REPORT: i 


“This material seems to machine much better than our pre- 
vious hard copper bar; it cuts off smoothly, takes a very 
nice thread,.and does not clog the die.” (Electrical parts.) 

“Increased feed from 1-1/2” to 6” per minute and do 
five at one time instead of two.” (Switch parts.) 


“Spindle speed increased from 924 to 1161 RPM and 
feed from .0065” to .0105” per spindle revolution. This 
resulted in a decrease in the time required to produce the 
part from .0063 hours to .0036 hours. Material was capable 
of faster machine speeds but machine was turning over at 
its maximum. Chips cleared tools freely, operator did not 
have to remove by hand.” (Disconnect studs. ) 
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SNAP-LOCK 


TRADE MARK 


The new Acme-Gridley Chuck-matic single spindle 
machine is making exceptional records in heavy- 
duty, high production machining of castings and 
forgings up to 12”. 

Its accuracy and its split-second timing are con- 
trolled by Namco Snap-Lock Limit Switches—the 
one limit switch made for machine tool builders by 
machine tool builders. 


On the Chuck-Matic, Snap-Locks 
do these jobs: 


LIMIT SWITCHES 
DO THESE JOBS ON THE CHUCK-MATIC 


DB Provide safety—to lock chuck opening and 
closing during working cycle. 
» Operate solenoid which actuates the air 
control valve for chucking workpiece. 
b Control solenoid operated valve to start 
and stop slide feed mechanism. 
Of course it is only natural for us to use Snap- 
Locks on our own machines—that’s what they are 
designed and built for. 
But it is a fact that Snap-Locks are used by 
more than 80% of all the builders of automatic 
machine tools. There is a reason for that, too—a 


reason explained in detail in Bulletin EM-42. Send 


Db Control stopping mechanism for work 
for your copy. 


spindle. 


The NATIONAL ACME CO. 


CLEVELAND 8, OHIO 


170 EAST 131st STREET ° 
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BET Lustron Production 1947 


Monsanto will manufacture approximately 80 million pounds of Lustron 
this year... 
... nearly 300% more than last year... 


... more than all the thermoplastics manufactured by 
all materials manufacturers in 1941! 


Ready availability . . . in the face of continuing shortages in other 
materials . . . becomes one more compelling reason* for making your 
product plans with Lustron, Monsanto's polystyrene molding com- 


pound, the most versatile of all plastics. 


All you who mold plastics, use them—or could use them—in manufac- 
ture, can now go ahead with your production plans with certainty . . . 
with Lustron. Write for complete Lustron data . . . technical information, 
information on supplies: MONSANTO CHEMICAL COMPANY, Plastics 
Division, Springfield 2, Mass. In Canada, Monsanto Ltd., Montreal, 


Toronto, Vancouver. 


58 


Lustron: Reg. U. S. Pat. Off. 


*8 more reasons for specifying Lustron: 


Rainbow range of colors, 
clear or opaque 

High dimensional stability 

Light weight 

Low price 

Excellent electrical properties 


Excellent resistance to moisture, 
acids, alkalies 


Finest moulding qualities 


Freedom from taste and odor 


TSK 
RHE LeS 


SERVING INDUSTRY WHICH SERVES MANKIND 
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ENGINEERING REPRESENTATIVES 


G. C. Brown & A. W. Reader, Royal Oak, Michigan 
Donald McClain, Hartford, Connecticut 

D. Lynn Churchwell, Lone Fountain, Virginio 

W. E. Briece, Kansas City, Missouri 

J. $. Wise, Los Angeles, California 

M. H. Miller, Salt Lake City, Utah 

R. H. Wixson, Dallas, Texas 


Carl H. Henry, 
Atlanta, Georgio 


NPROTECTED tapped threads are subject to 

abrasion, stripping, seizing and galling. This 
means inferior product performance, more part replace- 
ments—customer dissatisfaction. 


Metal and plastics product manufacturers—whose prime 
objective has always been utmost dependability—find 
the simple solution to such threaded fastening problems 
in precision-made Heli-Coil inserts. Made of stainless 
steel or phosphor bronze wire, Heli-Coil inserts line 
tapped threads of the American National System— 
provide a hard, tough bearing surface which prevents wear. 


Today, Heli-Coils keep production up, costs down, both 
as original parts in manufacture, and for repair of dam- 
aged threads. For complete details write for descriptive 
literature. 


* Reg. U.S. Pat. OFF. 


97-23K 35th STREET e LONG ISLAND CITY,1],N.Y. 
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The most important advance 
in motor design in 58 YEARS. | 


When Westinghouse engineers began designing 4 
postwar motor they abandoned the concept that all 
motors must be cousins. Instead, they asked electric 
motor users what they wanted in motors .. . features 
they couldn’t buy in any one motor. 

These features demanded most by motor users are 
all incorporated in the new Life-Line Motors: 


ALL-STEEL PROTECTION. All frames, feet E 
and brackets are HEAVY STEEL. Life- 
Line Motor stators are far stronger—4 
new core locking device eliminates 
rivets. 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVER YWHERI 
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Life-Line, soden offers industry a 

protected motor. All exposed surfaces are HEAVY 
STEEL—frames of even the smallest sizes are 34” 
thick. 


More compact power is packed in Life-Line. For 
example, on the 284 frame, size has been reduced 
35%, although NEMA mounting dimensions have 
been maintained . . . starting torques are as much 
as 134% greater per pound of motor... maximum 
torques as much as 116% more per en 


Electrical characteristics have been improved . 
new materials and new winding techniques give in- 


LESS SPACE PER HP. Life-Line Motors 
occupy less space per horsepower than 
any other standard motor . .. making it 
easier to build into machines and in- 
stall in cramped quarters. 


MORE TORQUE PER LB. Life-Line Motors 
give as much as 134% higher starting 
torque per pound of motor... up to 
116% higher maximum torque. 





NO LUBRICATION FOR 5 YEARS. Life-Line 
Motors need no greasing for AT 
LEAST FIVE YEARS. Bearings are pre- 
lubricated . . . sealed against dirt and 
moisture. 






trely eee demand. So, look over Life-Line advantages now 


lINO4%O0rs 


ne dt WESTIMOHUILEE, 


with an eye to your future requirements. Your local 
Westinghouse office can give you full details, or 
write to Westinghouse Electric Corporation, P. O. 
Box 2025, Buffalo 5, N. Y. 
* * * 

Life-Line Motors are now in production at the new 
Westinghouse Motor Works in Buffalo, N. Y. This 
plant is laid out, tooled and equipped to fully utilize 
newly developed production processes and techniques 
on a scale hitherto unequalled in the manufacture 
of electrical motors. J-21406 


IMPROVED WINDINGS. New insulating 
materials . . . new coil winding tech- 
niques .. . new stator slot designs . 

give the Life-Line new record-setting 
protection against electrical failures. 


NEW QUIET SMOOTHNESS. Life-Line 
Motors cut vibration and noise to new 
low limits for standard motors .. . 
satisfy many “special motor’’ require- 
ments. 


NEW SLEEK LINES. The Life-Line has sleek 
lines ... a smooth finish . . . discourages 
dust and dirt accumulations . . . har- 
monizes with modern machine and 
tool design. 
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Joe! 


WHISTLER Adjustable 
Perforating Dies Offer Added 
Production Economy 


Uti mee) Me cele ae hyena. 
CATALOGS. Know the pro- 


duction advantages of 
Whistler Adjustable Dies. 


5-10-50 and even more different set- 
ups with the same dies? Impossible? 
Not when you use Whistler Multi- 
Use Adjustable Dies. For it’s simple 
to rearrange these units...add or 
delete... get back into production 
within a few hours. Even so-called 
complicated arrangements are easy 
to set up. And, with first cost inva- 
riably less than for sirgle purpose 
dies, this continued re-use of the 
same dies effects added economy in 
quickly writing off initial die invest- 
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752-756 MILITARY ROAD 
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All there is to 
Whistler punch and 
die units. 


ment. Over 750 prominent manu- 

facturers have proven in their own 
lants that Whistler Adjustable Dies 

es sent costs into a nose dive. 


No special tools are needed. Work 
in practically any size and type ot 
press. Ordering now is oy em 
advantageous. Large stocks of stand- 
ard diameter units‘from 2” up are 
available for overnight shipments 
Notching, group dies and special 
shapes and sizes can be quickly made 
to order. Write today to: 


BUFFALO 17, NEW YORK ; 
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Builders and 
Listeners 
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to these Cost-Controlling, 


Good-Looking AMERICAN PHILLIPS SCREWS 


1. TOP RATING in Production Savings: Fast, fumble-proof, automatically straight-driving 
..- American Phillips Screws make possible high-volume radio production where 
even the slightest surface-scratch means “reject.” For at highest speeds, the 4-winged 
American Phillips Driver can’t twist out to scar work-surfaces! Speed... with complete 
safety both for work and workers... that’s the double advantage that makes American 
Phillips Screws the lowest-cost fastening method on any job. Whatever product you assem- 
ble, you will find that American Phillips Screws pay off with SAVINGS UP TO 50%. 





2. TOP RATING in Sales Promotion: The decorative heads of American Phillips Screws 
are a Customer-accepted mark of quality. And they’re an added assurance of service- 
ability under incessant use. So standardize on American Phillips Screws throughout 
your assembly departments. Write: 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


AMERICAN ]i71 


ALL TYPES © 


PHILLIPS GUUOw es ss 


Monel, Everdur (sili- 
con bronze) 
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KC ORDOMATIC 


HANDLE CORDOMATIC — the pioneer in “Automatic Cord Control Reels” — 


offers a comprehensive design, engineering, manufacturing, patent 
and developmental service to modernize at long last the “forgotten 
half” of the electric Vacuum Cleaner product — its HANDLE AND 
CORD — until now nothing but a cord hook equipped tubular metal 
stick for pushing the Cleaner around, plus a mass of entangling ex- 
tension cord for the housewife to trip over. 

This “forgotten half” of the electric vacuum cleaner product may 
now be converted through CORDOMATIC into a highly attractive and 
tremendously impelling sales feature — “Invisibly Mounted Cord... 
Automatically Controlled.” 

To established Vacuum Cleaner Manufacturers we offer CORDO- 
MATIC License Rights to either of the two basic design principles here- 
with illustrated; the Tangent Type CORDOMATIC HANDLE as shown 
on the left or the inbuilt Concealed Type CORDOMATIC REEL and 
Handle Combination as shown on the right. 

To other manufacturers who have entertained a desire to get into 


Cordomatic Reel mounted in Detachable Blower End Cap. 
Note wireless connection between Reel and Cleaner Body. 


Se ce ge 


CAPTURES AN ENTIRELY NEW jAN 


CORDOMATIC ADVANTAGES TO THE HOUSEWIFE... 


These photographs illustrate CORDOMATIC'S exclusive patented method 
of solving the troublesome extension cord problem on the Cylinder or 
Torpedo Type Cleaner. Here the housewife's problem has always been 
“what to do with the cord during and after use of the Cleaner." The 
solution to this annoying cord problem has been long awaited and most 
certainly urgently needed. 

Licenses to these outstanding CORDOMATIC REEL sales and convenience 
features are available to established Vacuum Cleaner Manufacturers. To 
those who might like to go into the production of a Cylinder or Torpedo 


COMPLETE CORD CONTROL. . . AT HER FINGER TIPS — 
Snap the Switch, Starts the Motor. Pull the Trigger, 
Controls the Cord! 

ALL ROOM ACCESSIBILITY . . . From ONE ELECTRICAL 
OUTLET — CORDOMATIC affords up to 30-ft. cleaning 
range in any direction from a single electrical outlet. 
Thus eliminating bothersome room to room connection 
changes. 

KEEPS THE KINKS OUT OF THE CORD — CORDOMATIC 
prevents cord becoming kinked, twisted or snarled during 
and after use. 

CORD VANISHES INTO THE HANDLE — At the touch of 
the finger tip Trigger Control CORDOMATIC literally 
swallows entire cord length .. . in three seconds! 


OUT OF USE... . THE CORD IS OUT OF THE WAY —. 
CORDOMATIC Snugs away ‘invisibly’ every inch of cord 
within a trim, compact and streamlined Handle. 


ELIMINATES CORD HAZARDS —CORDOMATIC elimi- 


notes those long endured “ankle twisting cord en- 
tanglements."’ 


MAINTAINS CORRECT CORD LENGTH .. . AT ALL TIMES 
— Superfivous cord length vanishes into the Handle, 
ovt of the way, at the flick of the Finger Tip Trigger 
Control. 

SPEEDS CLEANING . . . NO CORD DISTRACTIONS — 


With CORDOMATIC entire attention may be devoted to 
cleaning . . . Cord automatically takes care of itself. 


CORDOMATIC HAS ALREADY BEEN ADOPTED BY 
RCA VICTOR » BELL & HOWELL » EASTMAN KODAK + AMPRO CORP. » SINGER SEWING MACHINE CO. 
DeJUR AMSCO © KEYSTONE MFG. CO. « EASY WASHING MACHINE CO. » APEX ELECTRICAL MFG. 60. 


Type Cleaner incorporating this unique CORDOMATIC feature we also 
offer a design and engineering service. 
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Vane Gas of Tomorrow 


ACUUM CLEANER INDUSTRY 
ANUFACTURERS 
VACUUM CLEANER. 


this profitable large volume domestic appliance field presently exceed- 
ing 2,050,000 cleaner sales annually, we also offer a complete design, 
engineering, manufacturing, patent and developmental service on 
either of these two basic illustrated CORDOMATIC CLEANER types, 
both of which include many unusual features never before offered to 
the public. 

As exclusive manufacturers of Automatic Cord Control Reels for 
over 18 years, CORDOMATIC places at your service its accumulated 
“know-how” for solving your vacuum cleaner cord extension problem 
as well as the cord extension problem of any other type of electrie 
equipment you may now manufacture. 


NOTICE TO THE TRADE: COMPLETE CORDOMATIC SELF REELING HANDLES OR REEL 
UNITS are available exclusively to manufacturers for installation as original equip- 
ment on quality Vacuum Cleaners. Regardless of the make of Cleaner you may be 
selling, ask your menvfeacturer to give you the seles edvantage that CORDOMATIC 
affords. Remember that CORDOMATIC is rugged, feol-proof and unconditionally 
gveranteed for five years. Listed Underwriters’ Laboratories. 


INTEREST 


ANGLE OF SALES AND DEMONSTRATION 


CORDOMATIC ADVANTAGES TO YOUR SALES ORGANIZATION... 


HANDLE AND CORD NOW A SELLING POINT — the eye” improvement of CORDOMATIC over hook type 


CORDOMATIC transforms the Handle and Cord into one 
of the most Conclusive selling features ever devised for 
the Electric Vocuum Cleaner product. 

NEW ADVERTISING ANGLE— ““CORDOMATIC'S visible 
fo the eye” advantages will generote new, refreshing 
ond interesting copy. 

NEW DEMONSTRATION POSSIBILITIES — The startling 
“Cord Swallowing Act’ of CORDOMATIC will revive 
waning consumer interest in Vocuum Cleaner home 
demonstrations. 

ELIMINATES CORD SERVICING — CORDOMATIC pro- 
fects cord from unnecessary under-foot wear and tear. 
REDUCES HOOK TYPE HANDLE CLEANER TRADE-IN 
ALLOWANCE VALUES — The impeliing and ‘visible to 


Handle Cleaners by contrast effectively costs the stigme 
of complete obsolescene upon “trode-ins." 

JUSTIFIES UPWARD PRICE ADJUSTMENTS — Addition of 
CORDOMATIC'S new operational odveateges ond en- 
henced Cleaner oppearance, adds doller volve to the 
cleaner. 

INVOKES PRIDE OF OWNERSHIP—To utility 
CORDOMATIC odds eye appeal to the mere “lobor 
saver” status of the Vacuum Cleaner. . . te moke thot 
Cleaner ‘The smart thing for folks to own.” 
PERMITS ALL-OVER COLOR TREATMENT — Unsightly 
cord now invisibly concealed within the CORDOMATIC 
HANDLE or CLEANER structure. 


AUTOMATIC CORD CONTROL REEL 
DIVISION OF 


VACUUM CLEANER CORP. OF AMERICA 
MANUFACTURERS AND LICENSORS OF CORDOMATIC EQUIPMENT 
1724 W. INDIANA AVENUE, PHILA DELPIHA 32, PA. 


SUCH NATIONALLY KNOWN ORGANIZATIONS AS: 
BARLOW & SEELIG + U. S. ORDNANCE + U. S. SIGNAL CORPS » U. S. NAVY » U S. AIR FORCES 
HOUGHTON ELEVATOR CO. + GEORGE P. PILLING CO. » NATIONAL INDUSTRIES (NATCO) 


“Registered U.S. Patent Office 
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THE FIRST OF A NEW SERIES OF THE STORY OF DOMAT 
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JUST ABOUT as UN-COMPLEX as a SPOON 


.. the Gast Vacuum Pumps (to 28 in.), Compressors (to 30 lbs.), and Air Motors (to 1 b. p.) 


Consider the spoon—a hollow with an exten- 
sion attached. It does a magnificent job of materials handling 
... (Yet a far more complex device could be designed to 
do the same thing, and do it no better, and become an 
operating problem in itself.) 


Much the same simplicity is seen in Gast design ...a 
slotted rotor containing one-piece vanes . . . which slide out- 
ward and sweep the cylinder walls 
because centrifugal force won't let 
them do anything else. Mark this: 
No valves. No reciprocating parts, 
no lost motion. No guides, rings, 
gears, hinges or adjustments. No 
means-to-assist-means .. . The list 


. self-adjusting . . 
springless. Centrifu- 
gal force holds them 

, against cylinder wall 
They “work without 
works’. . . Continu- 
ous, non-pulsating 
flow. .. More air per 

a 

Gast Compressor in a Precision Gauge. Scale 

divisions are .00002 Ib. each; Gast's steady 
pressure requires no pressure regulating means. 

B 

Gast Compressor used in a lithographer’s 

printing frame. 
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Vanes: Self-seating pound of weight, 


of things NOT found in a Gast is a long list indeed. 


For that reason the Gast delivers MORE per pound of 
weight, MORE per horsepower. For that reason the Gast 
can be superbly built, yet reasonably priced. And for that 
reason the Gast requires next-to-no maintenance. 


If you use air power on machines you build, or if you 
COULD use air power to better advantage (and very likely 
you could) then avail yourself of 
Gast application experience, and 
have the Gast’s faithful performance 
benefiting you and the users of your 
machines ever after. GAST MANU- 
FACTURING CORPORATION, 
135 Hinkley St., Benton Harbor, Mich. 


















ENGINEERING TEST OFFER 
—So You Can SEE IF YOU'RE 
MISSING SOMETHING! 


Simply write our Engineering Depart- 
ment and explain the operation you 
think air might handle, or describe the 
job air is already doing for you. Our 
Engineering Department will study 
your problem, select or design a Gast 
unit to do the specified work at less 
cost or at greater efficiency or both. 
Then, without cost or obligetion, the 
recommended unit 
will be shipped to 
you for your per- 
formance tests. 
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more air per horse- 
power. . . Forced- 
air cooling: long life, 
oil economy, no hot- 
oil odor . . . Auto- 
matic shaft seal: no 
packing, no leaking, 
no adjusting. 








GET THIS IDEA-CATALOG 


It not only tells how Gasts are built and all about 
them, but suggests uses that may not have occured 
to you. Write for it; no charge or obligation! 
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aterial 
Ditterence 
in Plastics 


...ever since 





Back in 1928, urea resins were first molded commercially in 
America, pioneering a material notable especially for lightness, 
color range and lack of odor and taste. Kurz-Kasch did it first! 


\¢ here quality and efficiency of plastic parts production makes a dif- 
ference to your product—and where doesn’t it?—the choice of your 
custom molder can literally mean make or break. 

Tomorrow’s advanced molding practices always get their tryouts in 
some progressive molding plant today. The molder is invariably one 
combining a solid background of previous achievements with a pro- 
gressive curiosity. A molder like us—Kurz-Kasch. 


If you’re first in your industry to benefit from a new technique or 
short-cut, your competitive position, of course, improves immeasur- 
ably. At Kurz-Kasch, we’ve pioneered more improvements than most, 
and expect to continue. Ovr customers like it fine. Why not talk to 
us—or write for this free booklet? 


kK [: / I. ‘ } S ch For Over 29 Years 
U = Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio. Export Offices: 89 Broad Street, New York, N. Y. 
Branch Sales Offices: New York ¢ Chicago ¢ Detroit ¢ Los Angeles « Dallas ¢ St. Louis « Toronto, Canada. 
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A motor bearing must perform satis- for minimum frictional drag, constant 


é 
i 
i 
he bearings every motor needs! : 
é 
l 


factorily if the motor is to perform _ sealing ability and low operating tem- 


satisfactorily. And _ because perature at high speed. If you want J 
Bearings meet the most exacting dependable bearings—plus effective 
requirements, Kingston-Conley use _ sealing that assures grease retention 7 
them for smooth, continuous oper- over a great range of speeds and that ] 
ation and long motor life. Made to prevents the entrance of foreign par- 
standard SAE widths, S&S Bearings  ticles— specify SSSF. , 6201 | 
save space. In their seals, the elas- 
ticity of the felt fibers, which contact "SF INDUSTRIES, INC. 7 
a polished curved surface, provides Front St. & Erie Ave., Phila. 32, Pa. J 

i 
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Back up your line of light appliances with the many advantages of 
the new G-E Flamenol cord set. The smooth, clean, pleasant-to-feel 
finish helps sell the product. It adds a note of high quality and 
long-lived construction. 

Developed by General Electric, the patented molded-on plug 
increases strength at soldered connections to assure longer use. 
It’s built to withstand wear and tear. Fabricated in one piece, a 
G-E Flamenol cord set is practically indestructible. The cord resists 
water, oil, acid, alkali, and will not deteriorate in sunlight. It won’t 
bloom or peel. 

In manufacturing, assembly and inspection time are cut with the 
installation of this complete, factory-tested cord set. 

Made at present in ivory and brown. For information on G-E 
Flamenol Cord Sets, write Section Q12-222, Appliance and Mer- 
chandise Department, General Electric Company, Bridgeport 2, 


Connecticut. 
*Trade-mark Reg. U. S. Pat. Off. 
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FEDERAL ELECTRIC PRODUCTS COMPANY, MANUFACTURERS OF A COMPLETE LINE OF ELECTRICAL PRODUCTS 
INCLUDING: MOTOR CONTROLS, SAFETY SWITCHES, CIRCUIT BREAKERS, SERVICE EQUIPMENT, PANELBOARDS 


70 ELECTRICAL MANUFACTURING 





FEBRUARY 1947 





Eiltid 


Patents Stimulate New Designs 


HERE is a lesson for designers in 

what is happening in the design of elec- 
trical appliances. Two conflicting trends 
were observed last month at the two home 
furnishings exhibits at Chicago. On the 
one hand there was a noticeable tendency, 
even among leading manufacturers, toward 
copying one another’s designs. On the 
other hand, in the newest field of endeavor, 
there was a great deal of dissimilarity dis- 
played. 


It is interesting to attempt an analysis of 
some of the diverse factors involved. 


In the first place, sameness in design is 
to be found chiefly among well established 
lines, such as ranges, water heaters, irons 
and many table appliances. Particularly in 
the field of appearance design, which is out- 
side the realm of the Patent Office, is there 
the tendency to follow a more or less fixed 
pattern, Competition tends to standardize 
design around the commercially successful 
product. 


Among automatic toasters, for example, 
recent offerings largely ape the leader, who 
has not altered his obviously successful de- 
sign. Possibly the point has been reached 
where further design changes would only 
be for the sake of change. Difficulty in 
supplying the market has also frozen de- 
signs at prewar levels. 


Refrigerator manufacturers are trying to 
match each other, item for item. From al- 
most any one of them you can get a center 
evaporator unit, side-mounted unit or the 
latest combination ice cube freezer and 


frozen food storage compartment across 
the top of the box. The dual-temperature 
box is a less copied innovation. 


Freezers have rather quickly settled 
down to a pattern, the popular style being 
the horizontal cabinet type. Its rectangu- 
lar box and top access door leave little ter- 
ritory for the stylist to work in, other than 
the hardware and the escutcheon plate. 


Washers of the non-automatic type have 
also settled down to a sound design of 
monotonous regularity, both in appearance 
and in mechanical design. 


Not so with automatic washers. Here all 
kinds of ingenuity are being displayed in 
current offerings. The reason is not far to 
seek. The idea is so new that the basic 
patents of the pioneer are still in effect. 
This leaves the designer but one loophole 
—to design around the patents, a procedure 
that is not always unchallenged. 


The fact that the market is practically 
unsaturated attracts not only established 
manufacturers but newcomers as well, The 
result is a field day for the designer, who is 
out to intrigue the buyer in a healthy com- 
petitive spirit. 


Markets for garbage disposal units and 
electric dishwashers are unsaturated too, 
but are still considered to be in the luxury 


class, which perhaps accounts for the few 
contenders in the field. When sales out- 
looks broaden, we may expect to see an- 
other race to out-design the established 
producers. 








Performance of the New Alnico 
Permanent Magnet Materials 


* After making a fresh analysis of permanent magnet theory, the author dis- 
cusses the suitability of the newer alnico alloys for either fixed or variable 
air-gap apparatus, through interpretation of their demagnetization curves. 


F. W. MERRILL 


Consulting Engineer, Fractional-Horsepower Motor Engineering Division 
General Electric Company 


CCORDING to the present theory, the atoms 
A of ferromagnetic materials have a magnetic mo- 
ment (mmf) caused by an excess of electron 
spins in one direction. This gives the effect of a cur- 
rent ring around each atom, polarizing it at right angles 
to the plane of the ring. However, this is not quite the 
whole story. These ferromagnetic atoms group them- 
selves into much larger units called domains, which 
are still very small elements of space. _(See “Present 
Status of Ferromagnetic Theory,” by R. M. Bozorth— 
ELECTRICAL ENGINEERING, November, 1935). The 
magnetic axes of the spinning electrons in a single do- 
main are held parallel to each other by mutual forces, 
known as exchange forces, so that each domain behaves 
as a single unit. In effect, the domains are current- 
turns and account for the magnetomotive force of a 
magnet when they are so aligned as to pull together. 
When a piece of iron is magnetized, the domains turn 
to align their magnetic axes with that of the magnetiz- 
ing force. In that part of the saturation curve below the 
knee, magnetization proceeds by increments or steps, 
and the domains line up progressively in increasing 
numbers as the magnetizing force is raised. As this 
force is increased still further, the domains rotate more 
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smoothly, and all finally align in the direction of the 
field. When this happens the iron is said to be satu- 
rated. 

Suppose that a ring of permanent magnet material 
is surrounded by a magnetizing coil. The magnet is 
dead, just as it came from the foundry, and the coil 
is open. Let us also assume a system of rectangular 
coordinates, the horizontal axis representing magnetiz- 
ing force H in oersteds and the vertical axis flux 
density B in gausses or kilogausses. The dead mag- 
net is represented by a point—the origin. This is the 
beginning of a hysteresis loop. If a small value of 
current is applied to the coil, magnetizing force will 
appear. If the current is increased in a positive di- 
rection the magnetizing force, as plotted, will increase 
along the horizontal axis to the right of the origin, and 
flux in the magnet will be indicated by increasing values 
of B, producing in the first quadrant what is known as 
a saturation curve, 

As magnetization begins, the domains most easily 
turned will come in first, then those more difficult to 
align will follow in order, until finally at complete 
saturation, with the magnetizing force at its maximum 
value Hy, those particles which most strongly resist 


Fig. 1—Characteristic mag- 
netization curve or hysteresis 
loop. Magnetizing force is 
represented by values along 
the H-axis and the resultant 
magnetization of the material 
by values along the vertical 
B-axis. The cycle starts at 
origin O; magnetizing force 
is increased until maximum 
effect is reached at B (max) ; 
successive reversals of H then 
result in values of B along 
outer curve or loop, B lag- 


ging behind H throughout. 
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being turned will yield and add their magnetomotive 
force to the total. (The domains most difficult to turn 
are the most valuable in producing a stable magnet). 
‘If the coil is now open-circuited, the magnetizing force 
will disappear, (H = 0) but the flux in the magnet 
ring will not return to zero. Many of the domains 
will stay locked in position, so that a high flux density 
will remain in the ring. This is known as the residual 
induction, or just residual, and is indicated by the 
symbol B,. Now apply current in the opposite direc- 
tion, increasing it gradually. Coercive force H will 
build up in a negative manner and the magnet flux 
density will decrease from the B, point along a de- 
magnetization curve (such as those shown in Fig. 2 
for the different alnicos) until it becomes zero (with 
the demagnetizing current on) at the point of inter- 
section of the demagnetization curve with the H axis. 
This point is called H,, and its value is called the co- 
ercive force of the particular material. 

However, the magnet is not yet dead. If the de- 
magnetizing force, at the H, point, is removed, consider- 
able magnetic flux will reappear in a positive direction. 
In order to make the magnet completely dead, as it 
was at first, the demagnetizing force must be increased 
beyond the H, point far enough to bring the most 
resistant group of domains to a relaxed state. This 
value of demagnetization is called the intrinsic coercive 
force and is represented by Hq. 

It is evident that the demagnetizing force may be 
increased to —H,, saturating the ring in the opposite 
direction, then return to zero producing a —B, as it 
crosses the B axis on the lower side and so on, tracing 
a complete hysteresis loop, as H oscillates back and 
forth between +H,, and —H,. The whole loop is of 
no particular interest in permanent magnet design, but 
the portion of it which crosses the second quadrant, the 
demagnetization curve, with other curves that may be 
derived from it, supplies all of the data needed for the 
determination of permanent magnet characteristics. 

Points on the demagnetization curve are designated 
by the co-ordinates Bg and Hg. When the product of 
corresponding values of Ba and Hg are plotted against 
By, an energy product curve is produced. (See Fig. 4). 
The maximum value of this product (Ba Ha) max can 
be considered as a measure of quality, and is useful 
for the comparison of different materials. The energy- 
product value is also a guide in the design of fixed air- 
gap devices. These usually have a magnetic circuit con- 
sisting of air gap, magnet, and soft steel parts in series, 
and can be magnetized in place and never need be dis- 
assembled. The magnet in this case is made of the 


Fig. 2—Demagnetization curves of 
the alnicos. Heavy lines show the 
materials best adapted to variable 
air gap apparatus. Material VE 
is a special alloy, extensively used 
during the war, that led to the de- 
velopment of alnico 6. 
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proper length and cross-section to deliver the desired 
flux to the working circuit (plus whatever leakage there 
is) while itself operating at a flux density determined by 
the value of Ba at the maximum energy point. By 
operating at this density, the minimum weight of magnet 
material is realized. There is no direct use for the 
energy-product curves in the design of variable air gap 
apparatus, which calls for an entirely different approach. 

When permanent magnet materials are demagnet- 
ized by a uniformly increasing force, starting at the 
origin and continuing to the H, point, the manner in 
which the domains come out of their aligned positions 
varies greatly with the material. 

In some materials the flux density decreases in a 
linear manner with the progression of demagnetization, 
almost as tho.gh the demagnetization curve were a 
straight line between B, and H, points. For the sake of 
definition, we shall call this phenomenon progressive 
coercive force. It is as though the domains each had a 
different H, value, one just a little higher than the other, 
and yielded to the demagnetizing force in regular order 
—stress proportional to strain, as it were. 

There are other materials which act as though about 
90 per cent of their domains had the same H, number, 
Demagnetization proceeds a long way from zero with 
very little reduction of flux density, when all at once— 
catastrophe—all the remaining domains go out in a 
body. This is not so important with fired air gap 
apparatus where the point of (BaHa) max is always just 
above this drop-off, but with variable air gap devices, 
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Composition and Magnetic Properties of 
the Various Alnico Alloys 





Magnetic properties 





Percentage composition Br H. 





Alnico ———— — - kilo- oer- (BaHa) max 
No. Al Ni Co Cu Ti Fe gausses steds x 10-6 
rim $ r = 63 7300 440 1.40 
2°) T7 42:5 <6 ic NBEO 7350 560 1.65 
Se) ee me 63 6900 475 1.38 
je a ee e 55 5300 730 1.30 
"> 8 4 -24 3 a 51 12500 600 5.00 
*VE 8 14 24 3. 0.75 50.25 12000 740 5.00 

*6 8 14 24 3 1.25 49.75 10500 800 3.90 
"a2 © 8B 35 Ck. 8.0 33 6500 1000 2.00 





* Alnicos 5, VE, and 6 are directional—that is, they are heat-treat- 
ed in a magnetic field, and must therefore be magnetized in the direc- 
tion of the heat treatment, but not necessarily with the same polarity. 

** The strength of alnico 12 varies somewhat with the casting size, 
the smaller castings being stronger. It may be for this reason that a 
more conservative figure (950) is sometimes given for its coercive 
force, He. 





it becomes a real menace. Because so many of these 
domains have the same resistance to demagnetization, 
we shall define this phenomenon as equalized coercive 
force. The relative number of progressive and equalized 
domains in a magnet has a profound influence on its 
suitability for different applications. 

In applying a magnet to variable air gap apparatus, 
in order to maintain its ability to deliver the desired 
flux to the device under working conditions, it is essen- 
tial that the magnet be exposed to the greatest demag- 
netization expected in the operation of the device, before 
it is assembled in the completed unit. This is equivalent 
to knocking the magnet down to a point on the demag- 
netization curve lower than it would reach if it were 
allowed to drop back to the desired flux density after 
being fully magnetized while assembled in place with the 
working gap, as though it were a fixed gap job. For this 
reason, it is a rule on all motor and generator applica- 
tions that after magnetization the stators and rotors 
remain disassembled for at least 15 min, preferably 
longer, so as to stabilize the magnets in the “open air” 
condition, as it is essential on rotating apparatus that 
the parts be occasionally disassembled for repairs, serv- 
icing of bearings, turning commutator, etc. 

Magnetization of rotating electrical machines of the 
permanent magnet type through the generating wind- 
ings is not favorable. There is usually insufficient mag- 
netizing force to insure saturation of the magnets. If 
a slotted generator winding is used to magnetize a 
smooth-surface magnet, it will impress the marks of the 
teeth on the magnet, as though it were a wire recorder, 
and the output wave is likely to be loaded with tooth 
harmonics. 

The progress made in the development of permanent 
magnet alloys during the past 15 years is greater than 
in all previously recorded history. A few years ago the 
only available permanent magnet alloy was plain, high 
carbon tool steel. There are now over 20 permanent 
magnet materials that merit the attention of the designer. 
One of these is an electrically non-conducting material 
composed of cobalt and iron oxides. The others are 
various combinations of iron, nickel, cobalt, copper, 
aluminum, titanium, tungsten, chromium, silver, man- 
ganese, platinum, molybdenum, carbon and vanadium. 
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These new metallic alloys are divided according to 
their physical characteristics into the ductile alloys, such 
as cunife, cunico and vicalloy ; the strong-hard, quench- 
hardening variety, such as carbon, chromium, tungsten 
and cobalt steels; and finally the hard-brittle, disper- 
sion hardening, aluminum-nickel-iron alloys — the al- 
nicos—which offer magnetic external energy values 
per unit of weight up to approximately five times those 
of the best quench-hardening steels, and 26 times that 
of the old type carbon steel. 


DESCRIPTION OF THE ALNICOS 


The demagnetization curves of the alnicos are shown 
in Fig. 2. It would be well to study each curve, while 
reading the following description, to obtain a visual idea 
of the relative characteristics of the different alloys. 
Note the B, and H, values, and the shape of the curve, 
particularly its slope. Does it have any steep drop-offs ? 
Does it approximate a straight line between the B, and 
H, points? Or does it have a shape something between 
these two extremes ? 

The composition of the alnicos as well as the numeri- 
cal values of B,, H, and maximum energy product are 
given in the accompanying table. 

The first alnico was an alloy of aluminum, nickel, 
and iron, on which development was started about the 
middle of 1932. It was originally named “alnic,” for 
the aluminum and nickel content, but was later taken 
into the alnico family as Alnico 3. 

A few months later it was found that a better alloy 
could be made by replacing part of the nickel with 
cobalt, but leaving the aluminum and iron percentages 
the same. The magnetic properties were not much dif- 
ferent from those of alnic, but the addition of the cobalt 
aided in the control of the metallurgical changes which 
had to be brought about by heat treatment to establish 
the magnetic properties. This action was so important 
that cobalt became an essential ingredient of all alnicos 
developed thereafter. This, the first alloy to contain 
cobalt, was called alnico 1. (Also identified as ‘‘blue 
dot” or “blue streak” by some of the licensees. 

The next alnico to be developed showed a marked im- 
provement in coercive force without loss of residual. 
This was accomplished by removing a little more of the 
nickel, reducing the aluminum slightly, increasing the 
cobalt two and one-half times, and adding 6 per cent of 
copper. This new alloy was brought out as alnico 2. It 
has been a most useful material for the excitation of 
variable air gaps apparatus, and it still survives in many 
present day designs. Its increased coercive force soon 
made alnico 1 obsolete for motor and generator applica- 
tions. (Alnico 2 was known to the trade as “red streak’’ 
or “red dot.” ) 

Some applications demanded a still higher coercive 
force, but did not require the high residual of the first 
three alnicos. Also, a lower cost material than alnico 
2 was wanted. To meet this demand, a special alnico 
was developed containing more nickel than alnico 3, 
with the cobalt and aluminum content of alnico 1. This 
material, alnico 4, was used during the war on a very 
important application. Otherwise its use was quite 
limited. It might have been used more extensively if 
its high coercive force (730) had not been equalled, and 
finally exceeded, by the later alnicos, which also had the 
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advantages of higher residual and energy product. As 
a consequence, the applications of alnico 4 have been 
confined almost entirely to small sintered parts requir- 
ing the higher coercive force. 


DIRECTIONAL PROPERTIES ACHIEVED 


Then came a great discovery. It was found that if an 
alloy, qualitatively like alnico 2, but quantitatively hav- 
ing more cobalt, but less nickel, aluminum, and copper, 
were held in a magnetic field during heat treatment, a 
magnetic-grain was established. Taken in the direction 
of the heat-treatment field, the magnetic properties 
were enormously increased. The residual flux density 
was substantially doubled, with no increase in coercive 
force. Magnetic properties across the grain were cor- 
respondingly poor. 

Thus was achieved a milestone in the development of 
dispersion-hardening permanent magnet alloys—a mate- 
rial having directional properties. The enormous increase 
in energy product, due to the near doubling of the resi- 
dual, was a boon to designers of fixed air gap apparatus. 
This radically different material is designated as Alnico 
> 

This new alloy was not so satisfactory, however, for 
variable air gap devices that have to be taken apart, ex- 
posing the magnet to greater demagnetization than the 
point of maximum energy product. For such service 
the drop-off of the back of the demagnetization curve 
of alnico 5 for flux densities less than 8000 gausses was 
so sudden as to offer a serious obstacle to the use of 
this material for the excitation of motors and generators. 

During the war this weakness of alnico 5 was over- 
come by G-E engineers working with H. F. Graff, then 
metallurgist for Simonds Saw and Steel Company, from 
whom the cast alnico was purchased. By adding a small 
percentage of titanium to the alnico 5 formula, and 
modifying the heat treatment to accentuate coercive force 
at the expense of residual, a modified directional alnico 
was produced suitable for variable air gap apparatus. It 
was known as Simonds alnico VE. The coercive had 
been increased about 24 per cent, and the residual re- 
duced only 4 per cent, with the same energy product of 
5.0 x 10%, but at a density of 8700 gausses instead of the 
10,000 value of alnico 5 at its optimum point. This 
material served the purpose very well for a heavy war 
production item, to be described in a succeeding article. 

Research and development was continued to produce 
the ultimate in a directional alnico for motors and 
generators. This work finally resulted in a material 
having a much better shaped demagnetization curve, 
eliminating the drop-off, and introducing more domains 
having progressive coercive force. The final demag- 
netization curve obtained resembled a glorified curve of 
alnico 2, increased 43 per cent in both coercive and resi- 
dual values. This most suitable material for motor and 
generator uses has been added to the regular family as 
alnico 6. 

Now that alnico 6 has been developed, the VE alloy 
will become obsolete. It has served its purpose well by 
having emphasized the advantages to be gained by the 
addition of a small amount of titanium to the alnico 5 
formula. 

There are occasionally magnetic set-ups, of the vari- 
able air gap classification, subject to greater demag- 
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Fig. 3—Holding magnet arrangement. M, alnico mag- 
net. A and B, soft steel pole pieces. C and D, soft steel 
magnetic shunt pieces with gap, g. E, brass plate to 
hold C and D in position. F, armature attached to load 
to be supported. Pole piece B omitted from side eleva- 
tion. All dimensions in centimeters. Flux paths from 


poles NS shown by arrows. 
* 


netization than is encountered in the usual run of motor 
and generator applications. What these need is a glori- 
fied alnico 4. Such a material was developed for a special 
application, to be described later. It proved to be more 
than a glorified alnico 4. The residual was increased 23 
per cent, and the coercive 37 per cent, making the curve 
still flatter. In fact, it is almost a straight line between 
the B, and H, points, and is the best example in the 
alnico family of pure progressive coercive force—alnico 
12. It is also somewhat of a wonder material, but of 
exactly opposite characteristics to those of alnico 5, 
which is the best example in the alnico family of pure 
equalized coercive force, having a larger percentage of 
its current domains drop out in a narrow range of de- 
magnetization, such as 550 to 600, than any other. 
Alnico 12, on the other hand, resists demagnetization 
all the way. 

Examination of Fig. 2 brings out some interesting 
relations in the classification of the alnicos into groups 
having similar characteristics. Thus, the two best mate- 
rials for motor and generator excitation are alnicos 2 
and 6 of an intermediate shape. For very severe appli- 
cations, alnicos 4 and 12 make a formidable pair. For 
fixed air gap jobs where the maximum energy product 
is needed and the device can be magnetized in place and 
left alone, alnicos 5 and VE are in a similar grouping. 
Since VE has the same energy as alnico 5 and much 
greater coercive force, it is reasonable to suppose that 
these curves will eventually be merged into one for a 
super, fixed-gap, directional material containing a slight 
amount of titanium. 

All of the alnicos can be made by the sand or the pre- 
cision-casting (lost-wax) process. There is, however, 
another method particularly adapted to the production 
of small, intricately shaped magnets weighing less than 
49 lb. This is the sintering process. Here the con- 
stituent elementary powders—iron, nickel, cobalt, ete.— 
are pressed in a die to approximately the final shape. 
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Fig. 4—Demagnetization and energy curves of alnicos 5 and 6, with minor loops and gap lines typical of service 
conditions in holding magnets and fractional-horsepower motors and generators. 


Any necessary holes, slots, or grooves are made a part 
of the die. These compacted parts are then sintered in 
a hydrogen atmosphere furnace at a temperature just 
below their melting point. The resulting magnet is hard, 
fine-grained, non-machinable, and must be finished by 
grinding. Soft steel inserts are used wherever a hole 
with close tolerance must be drilled, or tapped. 

Sintered alnico also has the advantage of much greater 
mechanical strength than the cast material. Hence many 
application problems, even for magnets larger than o 
lb, where great mechanical strength is required, are 
solved by the use of sintered magnets. For example, 
sintered alnico rotors 1 in, in diameter have given satis- 
factory performance at 100,000 rpm. 

Not all of the alnicos can be obtained in sintered 
form. Alinco 5, 6, and 12 have not been sintered. 
Work is in progress, however, to product alnico 5 or 
6 by this method, and it looks as though the effort 
would be successful. However, such magnets are not 
yet available. The largest production of sintered 
magnets so far has been in the alnico 2 grade, but 
there has also been some demand for sintered alnico 4 
to take care of special applications requiring the higher 
coercive force. 

Fig. 3 shows how to produce a holding magnet of 
great strength from a very small quantity of alnico. 
This is accomplished by providing a shunt gap g of 
suitable length and area to hold the magnet flux at a 
high point on the major loop when the armature F 
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is removed. In other words, it puts a limit to the value 
of gap-demagnetization when the working pole tips of 
the device are open circuited. 

This holding magnet is interesting in itself and also 
because its operation at two values of gap—a small 
working gap and a larger open circuit gap—is typical 
of all variable air gap magnets. Hence its theory of 
operation should be understood if one wants to grasp 
the fundamentals of the general behavior of permanent 
magnets when applied in this manner. The key to this 
understanding is a clear conception of the minor hys- 
teresis loop. 

Referring to Fig. 4 and to the demagnetization curve 
of alnico 6, draw any gap-line OM intersecting the 
major loop about half way between the B, and H,. 
points. This gap-line (sometimes called shearing line) 
gives the relation between mmf per unit length and 
flux density in air. Thus: . 

H 
H = BL, or Ls = Er 
where L, equals the length of the shunt gap g. For 
example, this line crosses the —400 oersted vertical at 
its point of intersection with the 5000 gauss horizontal. 
The actual gap length corresponding to this line is 


therefore equal to: 
] == 


Any co-ordinates of the line will, of course, give this 


= 0.080 cm 
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same value of gap, because the shearing line is straight. 
A different gap would define another straight line of 
different slope. 

An air gap, inserted in the flux path of a magnet, 
has the same demagnetizing effect on the magnet (if 
there is no leakage) as a demagnetizing coil surround- 
ing the magnet, exerting the same demagnetizing force. 
Thus, at point P the gap has exerted a demagnetizing 
force of 560 oersteds, which has reduced the magnet 
density to 7000 gausses, from its B, value of 10,500 
gausses. 


THE MINOR HYSTERESIS LOOP 


Now suppose that the demagnetizing current of the 
coil is reduced to zero, if there is no gap; or that the 
gap is reduced to zero if there is no coil, in either case 
removing the demagnetizing effect. The flux density 
which existed at point P, when either of these de- 
magnetizing forces was present, will not reverse its 
course and return along the major loop to its B, value, 
because some of the magnet’s magnetomotive force has 
been removed by the initial demagnetization. Instead, 
the flux will rise along a substantially straight line PQ, 
called a minor loop. The maximum flux density reached 
this time under the condition of zero gap will be that 
of point Q, or 9500 gausses. A stable magnetic con- 
dition will now have been reached and the gap may 
be opened and closed repeatedly, provided the length 
of 0.080 cm is not exceeded; the flux density will rise 
and fall between the limits of 7000 and 9500 gausses 
without any further demagnetization effects. 

This phenomenon of flux change along a minor loop 
without change of magnet mmf may be called fluxation 
for the increase, and defluxation for the decrease. 
These terms more accurately describe the flux changes 
that take place in variable air gap magnets when the 
armature is removed and replaced than do the terms 
magnetization and demagnetization which are not ap- 
plicable unless there has been a change in domain align- 
ment (magnet mmf). This latter is not a phenomenon 
of the minor loop, except for its slight deviation from 
a straight line, and is not shown in Fig. 4 as it is of 
no practical importance. 

Since the repeated removal and application of 560 
oersteds demagnetizing force causes the flux density 
to rise and fall between the limits of 7000 and 9500 
gausses, it is evident that the demagnetizing force is 
bucking the total magnet mmf, and that the latter 
acting against its own reluctance, produces 9500 gaus- 
ses, while the difference between mmf’s acting on the 
same reluctance produces 7000 gausses. Since investi- 
gation has shown that the reluctivity of alnico magnets 
is substantially constant for all minor loops, we may 
write—for minor loop PQ only: 


H, _H,—560 
95007000 
7000 H, = 9500 H, — (9500 560) 
—2500 H, = —5,320,000 
H, = 2128 oersteds 


Now, if we place Fig. 4 on a larger sheet, and pro- 
ject the minor loop PQ to the left, we find it will 
intersect the H axis at —2100 oersteds, which is a 
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graphical solution of the magnet mmf. The negative 
sign means that this is a demagnetizing force, neces- 
sary to balance the magnet mmf to zero, if this did 
not cause any further demagnetization than that exist- 
ing at point P. This seems to be a statement of an 
imaginary concept, but that depends upon how high 
the coercive force really is. 

There is a material, silmanal, having the characteris- 
tics, B, = 550, H = 6000 and H, = 550. This means 
that the magnet mmf = 550, and that the material 
(silver, manganese, aluminum) has the space permeabil- 
ity of unity. Applying —550 oersteds demagnetization 
to such a magnet reduces the flux to zero while the 
coil ampere-turns are on, balancing the mmf. The 
current domains are so tightly locked, however, that 
this reduction of flux to zero accomplishes practically 
no demagnetization. In other words, the-major loop 
has become a minor loop. For further demagnetization 
it is necessary to plot remanent flux against demagnetiz- 
ing force until finally the intrinsic induction of the 
magnet is overcome at about —6000 oersteds. The pur- 
pose of this discussion is to bring out the fact that 
there is no direct relation between magnet mmf and 
coercive force. These are independent variables, each 
depending upon the characteristics of the material. 


MAGNETOMOTIVE FORCE EXPLAINED 


Before leaving this important subject the complete 
story of magnet mmf may be stated as follows: After 
removal of the saturation magnetizing force, the mag- 
net mmf has its greatest value before any demagnetiza- 
tion has taken place. A straight line drawn tangent to 
the major loop at the B, point, extended to its point of 
intersection with the H axis will measure the maxi- 
mum mmf. In the case of alnico 6, Fig. 4, H,. maxi- 
mum equals 2400 oersteds. As demagnetization pro- 
ceeds, other lines approximately parallel to this (minor 
loops) may be drawn. These intersect the H axis 
ever closer to the origin. The mmf finally decreases 
until one end of a minor loop intersects the H axis at 
the H, point of the major loop. H, and H, values are 

(Continued on page 182) 


EDITORIAL INDEX FOR 1946 


An index of the editorial content of 
ELECTRICAL MANUFACTURING throughout 
1946, comprising Vols. 37 and 38, has 
been prepared and will be supplied upon 
request addressed to the Editor. 

The index comprises two independ- 


ent listings—subjects and authors— 
both arranged alphabetically. It facili- 
tates the use of the publication for ref- 
erence purposes and should be available 
wherever copies of the 1946 issues are 
preserved. 

Copies of the index for 1945—Vols. 
35 and 36—are also still available. 
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EDISON—Development Engineer 
and Product Designer 


* In marking the one-hundredth anniversary of the birth of the 
Wizard of Menlo Park, it is noted that he established principles and 
procedures with which modern designers at least should be familiar. 


whose birth on February 11, 1847, is observed 

this month, is commonly thought of as a great in- 
ventor who spent all his waking hours in a laboratory. 
Electric utility magnates regard him condescendingly 
as a kind of patron saint who handed them their busi- 
ness, complete and working, but who knew nothing of 
holding companies, reserves for depreciation or capital 
gains. The phonograph record makers and the Holly- 
wood crowd, if they ever think of Edison at all, picture 
him as an old-fashioned amateur who played around 
with black-and-white movies and cylindrical records in 
the days before name bands and technicolor. Actually, 
he was one of the world’s greatest product designers and 
development engineers, ranking easily in that respect 
with Archimedes and with Leonardo da Vinci. 

The story of Edison runs along the lines dear to 
America’s heart—son of poor but honest parents in 
small town makes good in great city. He had little in- 
stitutional schooling. As so often happens, the stand- 
ardized concepts, procedures and aims of the public 
school were not adaptable to a boy whose interests were 
so keenly developed in some directions but so deficient 
in others. The educational system of the country he 
was to serve so well could do nothing for him, or itself, 
and young Tom was impatiently condemned as 
“addled.” His mother, formerly a school teacher, under- 
took to guide his further education at home; most of 
us, acknowledging our debt to the great inventor, fail 
to recognize what the world also owes to his mother. 

Chemistry was probably the subject he knew best, but 
he studied general physics, too, including mechanics and 
electricity. A wide reading of available scientific pub- 
lications rounded out such education as he derived from 
books. Three great institutions of higher learning later 
honored themselves in giving him degrees as doctor of 
philosopohy, science and laws, the first when he was 
only 31 years of age; but these were empty gestures, for 
many a man who has done far less for humanity can 
write many times that number of letters after his name. 
There is still no way to evaluate the educational needs 
of youths like Tom Edison, nor to better the methods 
improvised by such men in educating themselves. 

To what he derived from books must be added, as 
parts of his education, the experience he gained in his 
own little chemical laboratory, upon railway trains and 
as a telegraph operator. These gave him the feel of 
equipment, a familiarity with tools, an acquaintance 
with creative éffort in making changes and doing things 
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Edison’s Most Brilliant Products 
and Developments 


1874—Quadruplex system of telegraphy. 


1877—Carbon telephone transmitter. 
1877—Phonograph. 


1879—System for generation, distribution and utilization of 
electric energy for lighting, heating and motive power, 
with all the necessary equipment and components. 


1891—Motion picture camera. 


1900—Alkaline storage battery. 


to bring about desired results. All this, with a bookish 
background, was the Edison version of that basic prepa- 
ration necessary for every product designer. 

Thus equipped, the young development engineer be- 
gan his life’s work. Before he had finished, more than 
1100 patents had been issued to him, technology had 
been given great impetus in several directions and ways 
of life all over the world were being profoundly modi- 
fied. By-products such as the “etheric force” and the 
“Edison effect” lay along his path, to be picked up and 
developed by others. 

What were the products this man developed and de- 
signed? A complete list would be useless here, so only 
the more conspicuous ones are noted in a nearby box. 

The preponderance of electrically energized equip- 
ment among the Edison products has led to his being 
called a great electrician. Certainly his work contrib- 
uted much to an understanding of the theory of the 
subject, but he was not specially interested in develop- 
ing theory. He wanted to put theory to work and his 
efforts were largely devoted to the development and 
design of products for that purpose. 

His early inventions, such as the vote recorder, the 
duplex and quadruplex telegraph systems, stock record- 
ers and the electric pen, were mere curtain-raisers, 
serving to give the young genius experience and capital. 
Operation of a small manufacturing and repair shop for 
several years also helped to lay foundations for what 
was to come. More than anything else, these experi- 
ences confirmed young Edison’s bias toward practi- 
cality. Designs are of little value unless they can be 
made into products that perform satisfactorily. Also, it 
requires money, competent men, floor space and facili- 
ties to do development work. 
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Those who are skeptical of any orderliness in human 
affairs are invited to examine the life of Edison. As 
though it were deliberately planned that way, when 
interest in commercial possibilities of electric lighting 
was Trising on both sides of the Atlantic, here was 
Edison with a background of experience in electrical 
development and design, and a working laboratory of 
his own—the first industrial research organization in the 
world—ready and eager for the new assignment. More- 
over, additional capital was immediately available 
through those who knew him and had confidence in his 
abilities. Thus, at thirty, Edison began the biggest job 
of his career. Out of it came most of the fundamentals 
which we still have today in electric generation, distri- 
bution and utilization for light, heat and power. 

The creative methods of Edison were varied. Some- 
times a product came from what can only be regarded as 
a stroke of genius. Thus was the phonograph born, 
in a trice, and subsequent development only refined 
without major alterations. Again, Edison would sys- 
tematically try everything within reach which might 
conceivably contribute to a development. He was an 
empirical rather than an analytical investigator. Ex- 
amples are found in his work on the carbon transmitter, 
the incandescent lamp filament, and on the alkaline 
storage battery. He himself estimated that more than 
50,000 experiments with various kinds of electrodes 
and electrolytes preceded the final design of the Edison 
storage battery. 


FEBRUARY 1947 


Photo by Charles James Fon 


Thomas Alva Edison at eighty years of age 


One of his great contemporaries was inclined to 
deprecate Edison’s methods. “His method was inefh- 
cient in the extreme,” said Nikola Tesla after Edison’s 
death in 1931, “for an immense ground had to be cov- 
ered to get anything at all unless blind chance inter- 
vened and, at first, I was almost a sorry witness of his 
doings, knowing that just a little theory and calculation 
would have saved him 90 per cent of the labor.” Nev- 
ertheless, we have all the products so arduously de- 
signed by Edison. Could any schooled exponent of 
theory and calculation have given us more? In judging 
Edison the empirical criterion is also best—even though 
hard, his methods worked. 

His third method was to build upon the work of 
others and this required that he first inform himself 
fully upon what had already been done. It therefore 
became a cardinal rule with him that before beginning 
work in a new field an exhaustive study of the litera- 
ture of the subject must be made. If the empirical 
method today seems wasteful and time-consuming, it 
can at least be pointed out that the Edison rule of re- 
quiring an initial study of the literature is still sound 
and recommended practice for all designers and devel- 
opment engineers. 

When Edison began serious work in developing an 
electric lighting and power system, he found others 
ahead of him. Much had already been done with arc 
lights and several had worked on incandescent lamps. 
Edison not only had to assimilate all that had been done 
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The stark functionalism of the Edison lamp (1883) 
and the Edison screw base have survived the rigors of 
67 years of use and competition. 


by others, but their seniority in the field made his suc- 
cess contingent upon his own speed in producing results 
as well as upon the merit of the results themselves. Thus, 
his competitors had already built generators, they had 
various forms of arc lights and at least two, before 
Edison even started, had incandescent lamps which were 
used as the basis of litigation and commercial rivalry 
for years afterward. One of these, the Sawyer and 
Man “stopper” lamp, acquired by Westinghouse, lighted 
the World’s Columbian Exposition at Chicago in 1893. 
Others had developed several additional components 
such as fuses and lampholders. No one, however, had 
ever before put together all the essential parts for op- 
erating an electric generating and distribution system 
with general utilization equipment. 

To accomplish this larger purpose, Edison had to 
settle in his own mind several basic questions upon 
which some of the best scientific minds of the period 
disagreed. One was the so-called subdivision of the 
electric light, the expression actually referring to the 
branching of a constant-potential circuit. The argument 
dealt largely with the economics of the case, whether 
impracticable quantities of copper would be necessary 
or not. Partly because of lack of understanding of this 
matter, most electrical developments of the period used 
series circuits. One might wonder why some one did not 
make some measurements and settle it, until it is re- 
called that the only measuring instruments of the period 
were galvanometers which were usually not portable. 
Edison worked it out somehow to his own satisfaction, 
deciding that multiple distribution from constant-poten- 
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tial circuits was feasible and economical. This was the 
great fundamental decision underlying the Edison de- 
velopment. In practice, the idea crystallized into what 
was called the “feeder-and-main” system and Edison 
was granted patents on it. 

A brilliant development, even though born of neces- 
sity, was the three-wire system of distribution, still 
commonly used. The fact that it was independently in- 
vented in England at the same time does not detract 
from the credit due Edison. As predicted by his 
critics, the Edison multiple system required more cop- 
per than a series system and:the feeder-and-main and 
three-wire developments resulted from his efforts to re- 
duce copper requirements. Needless to say, these efforts 
were highly successful. 


BLAZING NEW TRAILS 


When it came to generators, the unschooled Edison 
defied the savants, most of whom insisted that for high- 
est efficiency the internal resistance of a generator 
should equal that of the external circuit. Edison de- 
clared this a fallacy and designed his generators with as 
low internal resistance as he could obtain. With equally 
clear understanding he analyzed the action of a direct- 
current motor and was the first to use the convention 
of the counter-emf. Edison was also the first to put 
compound field windings upon an electric motor. All 
his generators and motors were designed with bipolar 
frames. To supply magnetizing force for the various 
sizes of field magnets, he used assorted combinations 
of long, slim yokes upon which the field coils were 
wound. In the large Jumbo generators (about 75 kw) 
six of which were installed in the Pearl Street station 
in 1882, Edison used 12 field coils, 8 on one pole, 4 on 
the other, the generator being still only a bipolar ma- 
chine. 

At the utilization end, the Edison lamp still stands 
as his greatest product. It resulted from long hours of 
study, experimentation, and hard manual labor. It is 
interesting to observe how some of the basic features of 
the Edison lamp are still used today. Litigation at- 
tacking the patents on Edison’s lamp dragged on -for 
more than 12 years but was finally settled in Edison’s 
favor on two principal counts: a one-piece glass bulb 
and a high-resistance filament. Both of these charac- 
terize the modern incandescent lamp. Edison’s carbon 
filament was subsequently replaced, of course, with fila- 
ments of other materials, but the lamp still has the same 
general form and appearance given it by the original 
designer. , 

One important detail has survived intact—the Edi- 
son screw base. It is said that Edison adapted this in 
a flash of genius when his eye fell upon a metal screw 
top for a small kerosene can in the laboratory. The 
screw base and its corresponding lamp socket were first 
produced in 1880 and were developed the following year 
into the forms we know today. There were other de- 
tails in the Menlo Park work on the incandescent lamp 
which became standard practice and were used for 
many years. One was the use of platinum lead-in 
wires, embedded in the stem-press because platinum has 
a thermal coefficient of expansion nearly the same as 
that of glass. 

A host of original designs made and patented by 
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Edison for auxiliary components of his electrical sys- 
tem are worthy of note here, many of them still familiar 
to us today. The Edison screw base for lamps and the 
corresponding lamp socket have been mentioned. Edison 
quickly devised the screw-base plug fuse although 
the principle of a fuse had been invented by another. 
Switches had to be developed and caused much diffi- 
culty because the Edison lines carried only direct cur- 
rent. Series breaks and quick action were resorted 
to; one early design for a switch had six breaks in 
series. Wire could be purchased, for it had been made 
for years for telegraph lines, but the copper was not 
of high conductivity. With the help of others Edison 
brought about the production of insulated wire made 
from electrolytic copper. Tossed off as a necessary 
by-product was Edison’s invention of friction tape 
nearly in the form we have today. 


EDISON UNDERGROUND TUBES 


The Edison “tubes” for underground transmission 
and distribution were purely and entirely Edison prod- 
ucts, developed by the great designer himself. They 
comprised a complete system, with conductors in steel 
tubes, junction boxes, expansion joints, and fuse blocks. 
Many miles of them were laid under the streets of New 
York and other cities and the last of them was still in 
circuit up to about 20 years ago. 

One of the most ingenious of Edison’s auxiliary de- 
vices, designed from whole cloth, was the chemical 
meter for measuring electrical energy supplied to in- 
dividual customers. The technical performance of 
these devices was highly satisfactory but they were 
never understood by the customers. Psychological rea- 
sons added to others in bringing about their replacement 
when rotating meters became available. — 

The development of our modern system for distri- 
bution and utilization of electric energy and the design 
of many of the components of the system undoubtedly 
constituted Edison’s greatest single achievement. It 
demonstrates his capacity as a development engineer 
in comprehending the problem in its entirety and work- 
ing on each subordinate part only as a component of the 
whole. The soundness of his designs is attested in the 
success with which they performed, many surviving to 
the present in forms little changed from the originals. 

The electric utility companies like to trace their tech- 
nological and corporate ancestry back to the great de- 
signer. But electrical manufacturing also owes an ob- 
ligation to the Wizard of Menlo Park. By 1889 there 
were eight separate Edison corporations controlling the 
rapidly growing business interests associated with elec- 
tric service. Four of these were manufacturing organi- 
zations for making Edison lamps, generators and 
motors, tubes and wiring devices. In the year men- 
tioned all these were combined into one corporation— 
the Edison General Electric Company—which later, 
merging with The Thomson-Houston Electric Com- 
pany, became the great manufacturing organization we 
know today as the General Electric Company. 

But the great designer went on to other problems out 
of which came other products. The motion picture 
camera came in 1891 and the alkaline storage battery 
in 1900 after an amazing investigation typifying the 
empirical methods employed so successfully by Edison. 
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Styling was added to the lamp by designers of “elec- 


troliers.” This one was listed in 1883 at $600, em- 
ployed 24 Edison lamps. 


As one turns away from the old records of Edison’s 
developments, two impressions persist with reference to 
his work as an engineer-designer. The first is that he 
had and successfully used a certain flair for publicity in 
connection with his accomplishments which undoubtedly 
contributed much to public acceptance of his products 
and to the personal respect and affection with which the 
American public has always regarded him. Thus he 
staged demonstrations of his early phonograph at his 
laboratory and only a little later personally took one of 
the machines to Washington for a showing before 
President Hayes in the White House. More than two 
years before he was ready with a commercial electric 
generating and distribution installation, Edison in- 
vited the public to come to see his incandescent lamps 
at Menlo Park. He had strung circuits about the 
grounds and had lights in his own home and in one 
or two others nearby, as well as about 20 on the streets. 
The public responded in droves and the Pennsylvania 
Railroad ran special trains to accommodate them. 

At the first electrical exposition ever held, staged in 
Paris in the summer of 1881, Edison had a display of 
his complete electrical system, including his first Jumbo 
generator and an assortment of wiring materials, lamps 
and lamp-holders. The highest awards were given to 
Edison and to no others, marking publicly before the 
world the superiority of his product—a complete elec- 
trical system with all necessary components. The 
Wizard of Menlo Park was no cloistered mystic. He 
seemed to understand instinctively that technical de- 
signs are useless without public acceptance and he set 
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out to gain that recognition while still working to com- 
plete his designs. 

Finally, it is desired to point out the completely 
functional character of all that came from Edison’s hand. 
His concept of the phonograph and the early models 
designed by himself were simply what was necessary 
to do the job. Ornate, corolla-shaped horns were added 
later by others. The same distinction applies with es- 
pecial forcefulness to the incandescent lamp. It came 
from the hand of Edison a purely functional product 
and it remains so today. ‘Styling and esthetic considera- 
tions have been added from time to time by others, and 


Wiring fittings designed in 
the eighties and manufac- 
tured by one of the Edison 
companies later merged into 
what is now the General 
Electric Company. 


have changed with the shifting tastes of successive 
periods. Fixtures, luminaires, shades, and reflectors 
may change, but the incandescent lamp remains a 100- 
per-cent functional design. 

Certainly no one could ever see any esthetic value 
in a bipolar Edison generator or motor. The long 
cores of the pole pieces were most unsightly, especially 
in the Jumbo generators where their distribution was 
flagrantly unsymmetrical. But the generators worked ; 
they attained efficiencies never before even approached ; 
and they ushered in new ways of life, new industries, 
new concepts of human accomplishment. 





An Automatic Push-Button Coffee Brewer 


* Operator places empty decanter, pushes a button, and removes 
decanter when filled automatically with freshly brewed hot coffee. 


HIS new automatic coffee brewer is designed for 

restaurants and lunch counters where operator’s 
time is valuable. The device, a product of Cory Cor- 
poration, is pictured on the front cover and in diagram 
form here. A permanent connection is made to the 
city water supply and to the electric mains. Fresh coffee 
is placed in a cartridge H against which is set a stainless 
steel screen filter. Bayonet fittings permit ready ad- 
justment of the cartridge to the central head of the 
unit. From this point on, the operator need do nothing 
but push a button. 

Operation of push button A sets weight mechanism 

3 into balance position and opens the water valve C. 
Water flows from the mains through a filter D into the 
pre-heat tank E which holds two gallons and is heated 
by a 3800-watt immersion unit and an 80-watt standby 
unit. Capacity is such that a half-gallon of hot water 
can be withdrawn every three minutes. Cold water 
entering the tank forces hot water out at point F 
through tube G to the cartridge H in the head, where it 
passes through the coffee grounds. Here the water en- 
ters at the bottom and is forced up through the grounds, 
giving timed infusion.. The coffee then flows out into 
the decanter as shown. 

When the decanter is filled its weight forces the toggle 
below the moving platform I downward, shutting off the 
water. The decanter is kept hot by a 90-watt element 
underneath until the operator removes it. 
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The upper units at the rear and the left front are 90 
watts, covered with stainless steel shields. The right 
front element, seen on the cover, is a 660-watt Speed- 
Ray unit housed in a chrome-plated reflecting cup. Di- 
mensions of coffee-maker—25 in. long, 21 in. wide and 
22 in. high. 





Cory automatic coffee brewer which has a capacity of 
ten gallons per hour. 
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An Appraisal of Polystyrenes in 


Electrical Applications 


* Styrene-derived resins, including new formulations of unusual character, 
offer the designer of electrically energized products many areas of 


applications. 


Interest is heightened 


by rapidly mounting production. 


W. C. GOGGIN 
The Dow Chemical Company 


MTYRENE monomer, because of its large-scale 
production in the government synthetic rubber 
program, has emerged from World War II as 

one of the major synthetic organic chemicals of com- 
merce. At the war’s end, styrene monomer was being 
manufactured for the rubber program in excess of 
200,000 tons per year by four major producers in this 
country and by one unit in Canada. This large produc- 
tion capacity, the availability of raw materials, and the 
versatility of styrene monomer have naturally combined 
to arouse considerable speculation as to the role which 
styrene monomer and resins based on it will assume in 
the postwar plastics and electrical insulation field. The 
postwar requirements for synthetic rubber and the dis- 
position which will be made of the government-owned 
styrene monomer plants, are the only uncertain features 
in this picture at the present time. During the war, 
there was but one privately owned plant producing sty- 
rene monomer. This production was augmented by at 
least one plant in which styrene was recovered from il- 
luminating gas. 

The tremendous possibilities inherent in styrene 
monomer are thus a challenge to those engaged in its 
manufacture and an opportunity for the plastics and 
electrical industries to make broader and better use of 
the products based on styrene monomer. It is now pos- 
sible to take a broad view of styrene, not only as an 
ingredient for the manufacture of polymers and co- 
polymers for plastics materials and electrical insulators, 
but also as an intermediate in the synthesis of other 
organic chemicals. This article will attempt to point 
out some of the trends of applications of styrene mono- 
mer and its products in the field of electrical insulation. 

The major use of styrene monomer, other than in 
rubber, has been in the manufacture of polystyrene. 
Polystyrene in its natural state is a transparent, water- 
white thermoplastic material characterized by excellent 
overall mechanical properties, ease of fabrication, low 
specific gravity, good dimensional stability, and re- 
sistance to many common reagents such as caustic and 
acids. (See Table I.) Color possibilities are unlimited. 
An extensive development program has resulted in im- 
provements in optical clarity, light and heat stability, 
color and ease of fabrication. A special modified poly- 
styrene shows improved mechanical and thermal prop- 
erties and better moldability than previously available. 
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An excellent extrusion grade of polystyrene has been 
developed and made available in limited quantities. A 
new series of polystyrenes for the injection molding of 
complicated shapes has also been developed. Some mem- 
bers of this series provide marked improvement in mold 
release and flow characteristics. 

During the war, polystyrene itself was further proc- 
essed into several specialized forms used in electrical 
applications. A discussion of these developments 
follows: 

Fibrous Polystyrene: Early in the war a unique 
laboratory process had been developed for producing 
an extremely fine, highly elongated polystyrene plastic 
fiber known as Polyfibre. A technique was developed 
of fusing a batt of these fibers into a solid molding. By 
controlling the factors affecting the molding, it was 
thus possible to make satisfactory radomes (radar an- 
tenna housings) of good strength at densities well below 
that of polystyrene. It was necessary in this particular 
application to have a material of specific properties such 
as to allow the radar beams to pass through it without 
distorting or diminishing the “reaching”’ ability of the 
beams. The material also had to be adequate to protect 





Fig. 1—The adaptability of polystyrene to intricate 
molding requirements is shown in this electric razor 
housing with metal inserts. (Material: Dow’s Styron.) 
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Interest in existing and potential applications of polystyrenes 
and related resins has been stimulated by the rapidly mount- 
ing level of production. This obviously points to a gradual 
reduction of costs—frequently a determining point in a de- 
cision to specify or not to on a certain plastics material. 
Duting the first 10 months of 1946 shipments and consumption 
of polystyrene skyrocketed from 2,728,623 lb in January to 
9,166,486 lb in October, a monthly aveiage of 5,148,407 Ib. 
The average monthly output during 1945 was 1,833,000 lb. 
Prewar production was only 1,000,000 Ib annually. The 
month-by-month story during 1946 is given below, based on 
reports of the Bureau ot the Census: 


Shipments and Consumption of Polystyrene in 1946* 


Month Volume, in lb 
2,728,623 
3,007,122 
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September 
October..... 


51,484,065 


* Through July these totals include fillers, plasticizers and extenders. From 
August on the figures are on a dry basis, including necessary coloring material. 


10-month total 





the mechanism from adverse weather conditions, slip- 
stream, gunblast, etc. 

This same fibrous form of polystyrene can also be 
used for storage battery separators possessing an ex- 
cellent “nontreeing” life. Special military batteries were 
made with this type of separator. 

Although Polyfiber served the country well in mech- 
anized warfare, peacetime applications have proved the 
material impractical from an economic standpoint due 
to the high cost of producing this delicate fiber. It is 
probable that continued research and study will bring 
about better manufacturing methods permitting pro- 
duction of these fine fibers atsufficiently low cost to 
justify their use in industrial applications. 

Flexible Polystyrene Sheet: Thin, flexible extruded 
polystyrene sheet also found application in radomes. 






Fig. 2 (above) German chemists developed a special 
type of thin extruded polystyrene sheet (Styroflex) 
which, when cut into narrow strips, was used for in- 
sulating purposes. The spool assembly shown here was 
used for wrapping Styroflex helix on a coaxial cable 
central conduit. Fig.*3 (right)—Typical examples of 
transformers embedded in potting compounds. Poly- 
styrene formulations have many important advantages 
when used as such compounds. 
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Its good electrical characteristics made it useful in spe- 
cial condensers as a high-frequency, low-loss, high-di- 
electric strength insulator. It has many other postwar 
uses in the field of electrical insulation. 

Expanded Polystyrene: The development of radar 
toward higher frequencies made it desirable to construct 
radar domes of a sandwich structure with a strong outer 
and inner surface and a light, low density material as 
a separating medium. Polystyrene in expanded form 
was found to be an excellent separating medium offering 
a good combination of mechanical properties with low 
moisture absorption and the yiltimate in low dielectric 
constant and low power factor. Combining buoyancy 
with inherently good electrical characteristics, this ma- 
terial finds growing uses where these properties are 
desirable. 


THERMAL INSULATING MATERIAL 


Today this material (developed by Dow under the 
name Styrofoam) is an important low temperature in- 
sulating medium for use in lockerplants, freezers and 
related applications. Economically it is within the price 
range of the better known insulating media and offers 
many noteworthy properties. In formulation it is poly- 
styrene expanded forty times. The expansion produces 
a pure white, lightweight, multicellular mass of foam- 
like material with low thermal conductivity, good struc- 
tural strength and, what is very important in thermal 
insulation, an uncanny ability to resist moisture and 
water. It is tasteless, odorless and has good resistance 
to mold and rot. Atmospheric exposure does not affect 
it adversely and the material has good strength at low 
temperatures. Materials which will not disintegrate or 
settle are important in low temperature insulation ap- 
plications and this new material shows no tendency to 
do so. 

Polystyrene for Coaxial Cables: Not all of the war- 
time electrical developments in polystyrene were on the 
Allies’ side. Prior to the war, the Germans had already 
developed a special type of extruded, highly oriented 
polystyrene sheet known as Styroflex. The process in- 
volved extrusion and subsequent continuous stretching 
over suitable frames. The intriguing part of this de- 
velopment was the special application for which this 
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material was used. Styroflex sheet was cut into narrow 
strips about % in. wide. These strips were then piled 
on top of each other to make a helical spacing insulator 
which separated the inner and outer conductors of a 
coaxial cable. An extremely clever machine (See Fig. 
2.) was developed to apply these tapes in a continuous, 
high-speed process. Many miles of coaxial cable were 
produced in Germany in this fashion by the Nord- 
deutsche Seekabelwerke of Nordenham. 

Styrene Copolymers: The patent and technical in- 
formation of plastics reveals a wide variety of copoly- 
mers which have been prepared from styrene monomer 
and one or more additional co-monomers. The most fa- 
mous copolymer is GR-S synthetic rubber which con- 
tains about 28 per cent styrene monomer; the balance 
butadiene. The general advantage of copolymerization 
is that a wide range of properties can be obtained by 
varying the portions of the several monomers used, in 
much the same way as varying the percentages of the 
metallic elements affect the properties of an alloy. 


HIGH HEAT DISTORTION COPOLYMERS 


One such copolymer used during the war to accom- 
plish improvements in electrical insulation field was a 
styrene and butadiene polymer used as a compounding 
ingredient for GR-S rubber. Another is a special cross- 
linked, high heat distortion copolymer for standoff in- 
sulators, special bushings, coaxial cable spacers, end 
connectors, and other rigid insulation uses. Styrene used 
with proper added copolymerizing ingredients produced 
a potting composition which has found application in 
the electrical insulating field in the production of trans- 
former cells, motors that operate submerged under 
water and other similar uses. 

Potting Compounds: An early problem of the war in 
connection with the use of plastics concerned the need 
for good electrical potting compounds (Fig. 3). This 
need became apparent when the supply of tung oil 
(chinawood oil) from China was threatened. Previously 
tung oil had been used as base for potting compounds 
or casting resins that might be poured into cavities con- 
taining electrical equipment. Such a compound may be 
defined as a liquid mixture, stable against storage, fluid 
enough to be poured into cavities containing electrical 
equipment and curable with the least possible volume 
shrinkage in a reasonably short time at moderate tem- 
peratures. The cured product should maintain its tough- 
ness down to —40 C, non-flowing at elevated tem- 
peratures, and have reasonably good dielectric proper- 
ties and moisture resistance. 

The chemical reactivity of styrene is such that when 
combined with proper co-polymerizing and modifying 
agents, it might be cast satisfactorily for this application. 
After considerable experimental work, co-polymerizing 
compounds were found which would produce the desired 
results. The techniques of casting involved, however, 
were not the same as those previously used and special 
modifications were adopted. However, through the use 
of such techniques, it has been possible to protect the 
windings of an electric motor so that it can operate 
under water for prolonged periods with no harmful re- 
sults. These compounds have been of extreme interest 
in the manufacture of marine and aircraft motors. 

Cross-linked Polystyrenes: There has been a growing 
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Fig. 4—Cross-linked polystyrenes form a new and im- 
portant group marked by unusual resistance to heat 
distortion and by excellent electrical properties. They 
are available in cast and machined shapes. (Specimens 
shown above were made from Dow’s Styron type 200.) 


need for a dielectric material possessing the ultimate in 
dielectric properties and yet free from cold flow at tem- 
peratures up to 100 C or higher. A rigid plastic for 
use in end connectors, resistant to the heat from a 
soldering iron and having low losses, has always been 
desirable. Laboratory experiments had shown that cer- 
tain monomeric cross-linking agents, when co-polymer- 
ized with styrene under proper conditions, resulted in 





Table I—Typical Properties of Polystyrene 
Molding Materials 


Styron* Styron 411C** 
Specific gravity 1.054 1.052 
Tensile strength, psi 5000-9000 5000-8500 
Impactstrength, ft-lb/in. 
of notch (Ized) 0.3-0.5 0.4-0.6 
Thermal conductivity 
(cal, /cm*/sec/°C/cm) 2 .47-3 .29x10-4 2 .47-3 .29x10- 
Dielectric strength 
(volts/mil) 500-700 500-700 
Power factor (60 cycles) 0 0001-0 .0003 0 .0001-0 .0003 


Effect of organic solvents} Soluble in aromatic 
and chlorinated 


hydrocarbons Same 
Effect of acids Attacked by oxidiz- 

ing acids Same 
Fffect of alkalies None None 


Water absorption 


(% by wt, 24 hr) Less than 0.05 Less than 0.06 
Color possibilities Unlimited Unlimited 
Burning rate (in./min) 1.0 1.0 





® Dow Chemical Company’s polystyrene. 
*® Dow Chemical Company’s modified polystyrene. 


















Fig. 5—Brilliant clarity of polystyrene, plus other im- 

portant characteristics, such as freedom from taste and 

odor and negligible moisture absorption, makes this 

material a natural choice for electric refrigerator parts 
as shown in this compartment door. 


a plastic material of high heat distortion and good elec- 
trical properties (such as Dow Chemical’s Styron type 
200). Since this material cannot be molded because it 
does not really melt, fabrication had to proceed by way 
of casting the monomers in rod form and subsequently 
machining the desired parts (Fig 4). It is, therefore, 
now supplied as a rod which can be used on multiple 
head screw machines for production on standoff insu- 
lators, coaxial cable spacers, special bushings, and other 
types of rigid, high heat distortion electrical insulators. 

Molded Polystyrene: In molded form polystyrene 
has many uses in applications directly connected with 
electrical equipment. Its dimensional stability at varia- 
tions of temperature and moisture, its cleanliness and its 
beauty make it practical in the home refrigeration field 
as compartment doors, crisper fronts and large area 
moldings. Polystyrene is used also for smaller items 
in refrigeration such as freezer compartment dials, con- 


trol knobs and drawer pulls. Leading makes of refrig- 
erators are using polystyrene today. (See Figs 5 and 6.) 

Housings of polystyrene permit greater freedom of 
design, require little or no finishing and afford economy 
in fabrication. In clock cases for instance, dimensional 
























Fig 6—Another example of the use of polystyrene in 
the design of electric refrigerators: This molded refrig- 
erator section shows the suitability of polystyrene for 
comparatively large moldings 
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stability, rigidity and beauty make it a chosen material. 
A number of polystyrene parts have been designed into 
a new electronic sandwich grille which heats the meat, 
warms the roll and dispenses the food into a compart- 
ment behind a transparent polystyrene flap. 

Polystyrene is the only thermoplastic approved by 
Underwriters’ Laboratories for attachment plugs on 
flexible cords. 

Derivatives of Styrene Monomer: The chemical proc- 
ess used for the manufacture of styrene monomer is such 
that it can be modified to produce several types of sty- 
rene derivatives which may have important electrical 
applications. One such material is alpha methyl styrene. 
This is a water-white material with a boiling point of 
approximately 165 C and with an odor resembling sty- 
rene monomer. Alpha methyl styrene has been studied 
rather extensively in regard to polymerization and the 
literature is rather consistent in reporting that it is not 
at all like styrene monomer. It tends primarily to form 
low molecular weight products which are viscous liquids 
with good electrical properties. These liquids have been 
considered for impregnating media, liquid dielectrics, 
and other specialized electrical applications. 

Modification of the styrene nucleus itself to produce 
substituted styrenes such as dichlorostyrene, chlorosty- 
rene and many other monomers useful in themselves for 
all those applications to which styrene monomer might 
be put is also possible and practical. These may be 
utilized in the preparation of polymers or copolymers 
and in polymerized form they afford a vast potential in 
the plastics field. 

Polymers produced from these basic monomers may 
provide the industry with material closely related to 
polystyrene, but with improved toughness, higher heat 
distortion, and other properties of interest to the elec- 
trical field. The possibilities are almost without limit. 
Certain of the chlorinated styrenes were produced dur- 
ing the war in limited quantities for special high heat 
distortion radar applications. Another pertinent ex- 
ample is cited below. 

By a suitable chemical process, products used for the 
manufacture of styrene can be modified to provide two 
reactable vinyl units on each molecule. Divinyl benzene 
is a good example. This type of monomer unit makes 
it possible to produce cross-linked or ladder-like poly- 
meric chains rather than the straight linear type chains 
found with polystyrene. Such cross-linking greatly im- 
proves heat resistance and is the basis of the material 
mentioned previously, Styron type 200. This same 
monomer can be included in other reactions to produce 
a thermosetting type having higher heat resistance than 
would normally be provided, were it left out. With the 
variety of new monomers that are appearing on the 
horizon, there is every indication: that a host of new 
polymeric products of possible value to the electrical 
industry will be made available. 


SUMMARY 


The foregoing remarks afford only a partial indica- 
tion of the expanding future of styrene and its deriva- 
tives. Prior to the war, the main emphasis was on com- 
mercial methods of manufacturing the monomer and on 
large-scale polymerization techniques. Prices remained 
(Continued on page 156) 
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CONVEYOR TOASTER - 


Bread is inserted vertically at 
rear and is automatically jogged 
along between two heating ele- 
ments, emerging fully toasted at 
right. Phonograph-type motor 
in plastics base operates saw- 
tooth conveyor through cam. 
Frame of steel stampings, 
chrome-plated. 600-850 watts. 
Toast-o-lator Co., Inc. 


ROOM CONDITIONER 


Cooling, dehumidifying, filter- 
ing, circulating, removing stale 
air and adding fresh air—these 
are functions performed by this 
console type room conditioner 
with capacity for a room up to 
20 x 25 ft. Compressor is driven 
by a %4-hp motor, capacitor- 
start, induction run, and a Cir- 
culating fan is independently 
run by a ‘%o-hp permanent 
split-capacitor motor at 1120 
rpm. Motors have thermal cut- 
out protection. While cooling, 
the capacity is 9000 Btu per hr 
and the removal of 56 oz of 
water per hr. Water is evapor- 
ated into the rejected air stream 
and no plumbing connections 
are required. Controls are sim- 
ple and convenient. Cabinet is 
of walnut wood. York Cor- 
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20-KW INDUCTION HEATER 
Radio frequency power up to 20 kw at 
350 to 500 ke is produced by this unit 
with a balanced 3-ph maximum demand 
about 45 kva. Work may be heated di- 
rectly from the generator shown or with 
a lower frequency obtained from an r-f 
transformer in between. Interesting 
features include the- 0.005-mfd, 20,000- 
volt tank condenser filled with nitrogen 
at 250 lb, forming part of the resonant 
high-frequency output circuit, which 
may be seen in detail view at lower left; 
and the use of safety devices including 
door interlock switches and a flow 
switch in the water line. Below at 
right, bottom, are the three plate trans- 
formers supplied from the outside power 
connection and feeding the six type 
575A rectifier tubes immediately above. 
Two oscillator tubes, type 892 are at up- 
per right of left-hand picture below. 
Weltronic Company. 
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GRINDING SPINDLE WITH INBUILT MOTOR FOR OPERATION AT 65,000 RPM 


This high-cycle precision 
grinding spindle is designed 
for finishing small holes on a 
production basis and is best 
suited for work on holes from 


%5 to %.— in. in diam. The 


motor develops 14 hp at rated 
speed, drawing 2-ph current 
at 110 volts, 1080 cycles from 
the electronic frequency con- 
verter shown at lower right. 
This equipment can oper- 
ate on various voltage and 
phase combinations. The mo- 
tor and spindle shown at the 
right measure 1!1%¢ in. in 
diam and 6%. in. in overall 
length. The connection at 
the upper right is for an air 
line of at least 30 Ib pressure 
to operate the oil mist lubri- 
cation system for cooling and 


lubricating the precision bear- 
ings of the spindle. This 
method assures a continuous 
film of oil on moving parts 
and prevents the accumula- 
tion of excess oil which might 
cause undue heating. The 
shaft of the spindle has an 
accurate taper hole and 


threads for inserting remov- 
able quill chucks. These in 
turn accommodate mounted 
wheels with 3/32 and %-in. 
diameter shanks. Dimensions 
of the electronic frequency 
converter are 1034 in. wide, 


17% in. long, 2434 in. high. 


Ex-Cell-O Corporation. 





FLUORESCENT MICROSCOPE LAMP 


A light intensity of 450 ft-candles is produced upon 
the microscope table with a color temperature of 
3500 K especially suitable for photographic work. 
Microscope head extends between two lamps which 
are rated at 4 watts each and are 64 in. long. Bal- 
last is at opposite end of cord with plug. Bulb life 
of 2500 hr may be expected. Normal operating tem- 
perature is less than 120 F and radiated heat is but 
@™ a fraction of that from an incandescent lamp. 
Stocker & Yale. 


MIDGET HOME FURNACE 


The 14x30x91-in. cabinet at the left 
houses a complete home-heating furnace 
with a capacity for 212 rooms. Fuel is gas 
but a blower for air circulation, the igni- 
tion system and the thermostatic control 
are all electrically operated. In the lower 
view, showing the front grille removed, 
may be seen the motor belted to the blower, 
and other electrical adjuncts and wiring. 
The basic concept underlying the design is 
that any requisite number of such small 
furnace units can be installed at various 
points in a home, each with its own con- 
trols to provide whatever local temperature 
may be wanted. The design was developed 
from experience with unit space heaters for 
aircraft. Stewart-Warner Corporation. 


ALL-ELECTRIC COFFEE URN 


Electrically heated and controlled, this device is 
automatic from the time the operator places cof- 
fee in the extractor and presses a button actuating 
a Micro Switch. This energizes a solenoid valve, 
allowing the thermostatically controlled, heated 
water to pass through the extractor. When water 
has filled reservoir, valve is automatically closed 
and switch is re-set. Temperature of water is held = 
just below 205 F. All-Lite Manufacturing Co. 
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Measuring Stresses Electrically on 
Power-Driven Machinery 


* Use of tiny electric resistance strain gages, developed un- 
der the impetus of war, makes possible rapid checks on de- 


sign models and the most advantageous use of materials. 


W. R. MEHAFFEY ~ 


Armour Research Foundation 


HE art of machine design has gone through sev- 
eral important developmental stages. The early 
machine designers based their design on past 
experience. If a machine part failed, they replaced it 
with a stronger part. Their method of design resulted 
in machines with many parts considerably over designed. 

This period of design was followed by one in which the 
simple theory of elasticity was applied to design machine 
parts for estimated loads. The need for accurate data on 
the strength of materials of construction for military 
purposes led to strain measurements on test specimens 
at many arsenals. As a result of these tests, experimental 
data on the strength of materials was made available to 
the machine designer. 

The next period in the history of design might be 
called the “safety factor period.”” During this period the 
machine designers had accurate data on the strength of 
materials, but poor data on the loads applied to their 
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machine parts. The strain gages used for the laboratory) 
testing of tensile test specimens were not satisfactory 
for extensive measurements on the final machine or on 
developmental models or sections of the machine. De- 
signers used large safety factors to take care of the 
unknown loads and non-uniformity of materials. This 
practice resulted in heavy machines with. many parts 
lightly loaded and others heavily loaded. 

Shortly before the second world war there was great 
emphasis on the development of electrical strain gages. 
The first electrical strain gages to achieve wide use were 
the magnetic type. These gages were fairly satisfactory 
but were limited in their application because of two fac- 
tors. The first difficulty was attachment to the structure. 
They were fastened by drilling and tapping the member 
to be tested, and in many locations this was objectionable. 
The second difficulty was that, if bending was involved, 
false results might be obtained since the point of meas- 


Bucyrus Erie Co. 


. 1—Flectric resistance strain gages were used at some 64 points in the experimental development of the boom 
of this electrically driven drag line excavator. 
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ALLOY WIRE GRID 


CEMENTED TO 
PAPER BASE 


PAPER BASE 





Fig. 2 (above)—Construction of the Baldwin-South- 
wark SR-4 bonded wire strain gage (about double 
size). Fig. 3 (right) —SR-4 static strain indicator. 


STRAIN 
GAGE PHASE INDICATING 
AMPLIFIER DETECTOR METER 


COMPENSATING 
GAGE 


Fig. 4—Block diagram of 


static strain indicator. 


urement ot the strain was considerably above the surface 
of the member. 

Electric resistance strain gages consisting of strips of 
carbon-impregnated bakelite were used for measuring 
strains on aircraft propellers. These gages were close 
to the surface of the member under test but lacked 
reliability of reproduction of readings on repeated tests. 
Electrical resistance gages consisting of unbonded wires 
were used for measuring strains in concrete but these 
gages required initial tension in the wire if compressive 
strains were to be measured. The development of the 
bonded wire strain gage by Simmons of California Insti- 
tute of Technology and its subsequent improvement by 
Ruge of Massachusetts Institute of Technology resulted 
in a practical gage for laboratory and field measurement. 

These gages are marketed commercially by the Bald- 
win Southwark Division of Baldwin Locomotive Works 
and are known as the SR-4 strain gage. 

The outstanding advantages of these gages are: 

1. Ease of attachment by cementing 

2. Relatively high accuracy 

3. Remote indication, which implies safety and con- 
venience to the observer 

4. Low cost of gage 

5. Short gage length 

The second world war was largely responsible for 
expediting the wide acceptance of these strain gages. 
Aircraft, tanks, submarines, welded ships and countless 
other new products were needed in record time. There 
was a great shortage of skilled machine designers and 
stress analysts. With the aid of these gages it was pos- 
sible to make rapid checks on design models and arrange 
the materials on various machine parts in the most ad- 
vantageous manner. 

Materials were scarce and therefore the old safety- 
factor design gave way to a new system which might be 
called “design for dynamie and static loads.” In prac- 
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Baldwin Southwark Div., Baldwin Locomotive Works 
tice reasonable safety factors must still be employed to 
take care of non-uniformity of materials but the designer 
can work to much closer design limits than he could with 
the old method. 

Electric resistance strain gages have been used most 
extensively in measurements on weapons, vehicles, ships 
and aircraft. These gages are adaptable to both labora- 
tory and field measurements on very large structures or 
on small machines. A typical example of an application 
of the gages to field measurements on large electrically 
operated excavating machines is shown in Fig. 1. They 
can be used with equal success in the design stages of 
machine tools (see Fig. 11). These machines are often 
subjected to dynamic loads which are hard to predict. 

Existing designs can be checked for dynamic loads, 
then improved design models for new machines can be 
constructed. The tests of the new machine will show 
whether the design is satisfactory. By this method the 
most consistent use of materials can be assured and the 
reliance on large safety factors can be eliminated. The 
consistent use of materials will result in lighter moving 
parts, resulting in lower power requirements and less 
wear. The minimizing of the possibility of weak links in 
a chain of machine parts means greater reliability. 

This article is intended to provide an introduction to 
the technique of strain gage measurements particularly 
in regard to measurements on electrically operated ma- 
chinery. Discussion of static structures are therefore 
omitted. 


ELECTRIC STRAIN GAGE PRINCIPLE 


The resistance strain gage is based on the principle 
that a fine wire will change in resistance when a strain 
is applied. This change in resistance is somewhat greater 
than would be predicted from the changes in length and 
diameter which accompany the strain. For comparison 
of various wires used in strain gages, it is convenient to 
define a sensitivity factor, K, 
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Fig. 5 (above)—Block diagram of amplitude-modula- 
tion system for low-frequency dynamic strain record- 
ing. Fig. 6 (right) —-Amplitude-modulation amplifier. 


The denominator of this ratio is the strain in inches 
per inch of length. The formula for the resistance of a 
conductor is given below. 


L 
R=p— 


R = resistance in ohms 

p = coefficient of resistivity 

L = length of the conductor, in. 
A = cross-sectional area, sq in. 


By differentiation it can be shown that: 


Since Poisson’s ratio V is about 0.3 for most of the 
alloys used for strain gages, the predicted value for K, 
neglecting changes in p, would be 1.6. In actual mate- 
rials, K, varies between +0.47 and 6. In the case of 
nickel, K, is between —12 and —20. 

The choice of a material for use in strain gages is based 
on the magnitude of K, and the “apparent strain” per 
degree of temperature difference between the gage and 
the metal to which the gage is attached. This apparent 
strain is due to the differential coefficient of thermal 
expansion between the gage wire and the material of 
the test piece. 

For most applications Advance wire can be used. The 
sensitivity factor K, for Advance wire is 2.15 in straight 
lengths and 2.04 as used in a grid type gage. The 


Fig. 7—Circuit diagram of 
the amplifier shown in the 
block diagram, Fig. 5. 
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Armour Research Foundation 


construction of the Baldwin Southwark SR-4 type A-1 
gage is shown in Fig. 2. The fine alloy wire is cemented 
to a thin paper base which is cemented to the piece under 
test. The copper lead wires are cemented to the paper 
base and soldered to the alloy wire. Since each incre- 
mental length of the gage wire is banded to the metal of 
the test piece by the cement, the gage can respond to 
compressive strains as well as tension. The difference 
in K, is due to the fact that some of the gage wire at 
the end loops is not parallel to the longitudinal axis of 
the gage. The wire in the end loops results in some cross 
sensitivity of the gages. This cross sensitivity amounts to 
2 per cent of the longitudinal sensitivity for type A-1l 
gages. When the type A-1 gages are mounted on steel 
an apparent stress of 30 psi per degree Centigrade can 
be expected. 

When the gage is used for dynamic measurements 
such as vibrations and impact studies, it is sometimes 
convenient to use an alloy called “Iso Elastic” which 
has a K, = 3.5. The temperature effect is nearly 100 
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times as great as for the Advance gages. The gages 
may be waterproofed by coating with petracine wax. 

A commercial strain gage indicator is shown in Fig. 
3. This instrument employs one strain gage on the part 
under test and a second temperature compensating gage 
on an unstrained piece of similar metal. The two strain 
gages are arranged in a Wheatstone bridge circuit with 
a-c bridge voltage. The unbalance voltage from the 
bridge is amplified and indicated by a phase-sensitive 
meter circuit. See block diagram Fig. 4. The bridge is 
initially balanced. The structure is then loaded and the 
bridge circuit again balanced by adjusting the slide wire. 
The slide wire is calibrated in micro-inches of strain and 
the observed strain is the difference between the two 
readings of this slide wire. Since the amplifier is only 
used as a balance indicator, the accuracy of the strain 
reading is determined by the calibration accuracy of the 
slide wire and the uniformity of K, for gages from the 
same lot. 

The accuracy of the readings is better than 0.5 per 
cent for strains of 800 micro-inches. For very small 
strains the percentage accuracy will be less because of 
reading errors. 

The slide wire covers a range of 2,000 micro-inches ; 
a rotary switch is provided for extending this range to 
12,000 micro-inches. An adjustable control to correct 
for gage factor is provided. An additional switch pro- 
vides a range to 30,000 micro-inches. 

Since this instrument is battery operated, it can be 
used for field tests without the need of a power line. 


LOW-FREQUENCY DYNAMIC STRAIN RECORDING 


When low-frequency dynamic strains must be meas- 
ured, the amplitude modulation amplifier can be used. 
The block diagram of the system is shown in Fig. 5, and 
the instrument is shown in Fig. 6. 

A standard commercial resistance-tuned oscillator is 
employed for furnishing the 1500-cycle power to the 
bridge circuit. The detector is an a-c amplifier designed 
for a limited frequency response. This amplifier circuit 
is shown in Fig. 7. 

The bridge circuit acts as a balanced modulator. In 
order to prevent suppression of the carrier frequency, 
the bridge is usually operated slightly off balance. The 
bridge can be unbalanced so that either tension or a com- 
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Fig. 8—Typical dynamic 
strain amplitude modulation 
recordings. 


pressive strain causes the amplitude of the modulated 
signal to increase. When the circuit is properly adjusted, 
the signal is represented by the following frequencies : 

fe + (fe — fm) + (fe + fm) 

where f, equals carrier frequency 

and fm equals modulating frequency 
The modulating frequency is not present since the 
amplifier has a limited frequency response. The system 
can respond to zero modulating frequency since in this 
case the carrier amplitude is either increased or de- 
creased, depending on the sign of the strain. 

The envelope of this modulated carrier is the time 
strain curve. The frequency limitation of this system is 
determined by the number of points available to trace the 
envelope. As a general rule the maximum modulating 
frequency should not exceed 10 per cent of the carrier 
frequency. Thus with the 1500-cycle carrier, 150-cycle 
dynamic strains can be measured. A typical strain re- 
cording is shown in Fig. 8. 

To check the sign of the strain, a switch is provided 
to supply the oscillator voltage to the horizontal ampli- 
fier of the cathode ray oscilloscope. The ellipse formed 
on the screen will show a 180-deg phase shift when the 
bridge is adjusted through the balance position. By 
noting the angle of the ellipse for a known tension, the 
sign of the unknown strain can be rapidly determined. 

The recording is obtained by a 16-mm Bell & Howell 
motion picture camera which can be converted to a con- 
tinuously variable drive by removing the claw mechan- 
ism. A convenient time axis can be provided by apply- 
ing a 60-cycle voltage to the grid of the cathode ray 
tube. The 60-cycle time axis is of value in case the film 
speed varies during a recording. The signal is applied to 
the vertical plates of the cathode ray oscilloscope and the 
horizontal sweep is provided by a horizontal motion of 
the film. 

For high-frequency dynamic strains, a 5,000 to 10,000- 
cycle carrier can be employed but a new amplifier design 
is required. When high carrier frequencies are used it is 
necessary to use short cables to the gages. 


For studies of impact conditions in applications such 
as electrical hammers, it is convenient to use a d-c bridge 
voltage and a wide band a-c amplifier. 

There are a number of commercial photographically 
recording galvanometer-type oscillographs that are suit- 
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able tor use in low-frequency dynamic strain recording. 
They have the advantage of requiring very little ampli- 
fication compared to cathode ray oscillographs. For a 
given number of strain gage channels they are consid- 
erably lighter and less bulky than cathode ray oscillo- 
graphs. The initial cost, however, is considerably 
greater. 

The machine part should first be analyzed to pre- 
dict regions of possible high stress. Electric strain 
gages are then installed at these points. In many cases 
a preliminary check with static loading of the machine 
part can be made. The part can be sprayed with 
“Stress Coat,” a brittle lacquer, and regions of high 
stress will be indicated by cracks in the coating. 

When the proper location of the gage has been de- 
termined, the surface should be cleaned of all paint, 
mill scale and similar substances. This can be con- 
veniently accomplished by using a portable grinder or 
emery paper. The final cleaning should be done with 
carbon tetrachloride, alcohol or acetone. The surface 
is coated with a liberal layer of du Pont No. 5458 
cement. The gage is then pressed against the surface 
by the use of small cylinder until the excess cement 
is squeezed out. During the drying period a small 
weight should be placed over the gage. The cement 
should be allowed to dry for 24 hours before attempt- 
ing precise static measurements. 

If the axial strain is to be measured, the bending 
strains can be eliminated by placing two gages in series 
in one arm of the bridge circuit as shown at A in Fig. 9. 
If the strains due to bending are of interest, they can 
be separated by placing one strain gage in each arm 
of the bridge circuit as shown at B. If the member 
is subject to torsional loading, this torsional strain can 
be measured by gages mounted at 45 deg to the longi- 
tudinal axis of the shaft as shown at C. 


TORQUE MEASUREMENT 


The arrangement of four strain gages for measur- 
ing the torsion applied to a shaft is shown at C in Fig. 
9. <A complete strain gage bridge is located on the 
shaft. If the shaft is rotating, slip rings are used to 
connect to the amplifier and bridge voltage. A set of 
slip rings split across a diameter for ease of applica- 
tion can be used. Three brushes set at 120 deg and 
wired in parallel are used for each slip ring. Both 
carbon and metalized brushes have been used. In 
several applications spring-loaded silver brushes and 
brass or silver-plated slip rings were used. The surface 
speed should be kept low by using the smallest possible 
slip ring diameter. Rotary transformers instead of 
slip rings have also been used. 

The torque can be calculated but it is usually best 
to calibrate the test setup by dead loading on a torque 
arm. ‘The reason for this is that it is difficult to set 
the gages at 45 deg to the shaft axis; also most shaft- 
ing may have surface stresses which complicate the 
calculations. 

The strain gages are arranged so that an output 
signal approximately four times that from a single 
gage will be obtained. The effect of bending of the 
shaft will tend to cancel. 

Thrust on the shaft can be measured by providing 
two gages orientated parallel to the shaft axis but on 
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Fig. 9—Strain gage connections for, measuring three 
types of strains. 


These gages 
Two 


diametrically opposite sides of the shaft. 
are wired in series in one arm of the bridge. 
slip rings are necessary. 

If the displacement of a point on the test member 
must be measured relative to some fixed point on the 
machine, a strain gage can be mounted on a cantilever 
beam which has its free end coupled to the test mem- 
ber. If high stress concentrations are suspected in 
fillets, small 4%” gage length resistances can be used 
to measure the strain. 

The pressure in pipe sections can be evaluated by 
arranging a strain gage circumferentially around a 
short length of the pipe and statically calibrating this 
small section by the use of a hydraulic gage tester. This 
is a very good means of studying peak loads in pump 
systems. 

The acceleration of a machine part is frequently of 

(Continued on page 156) 
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Fig. 10—Strain gage accelerometer for low frequencies. 
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(;lass-to-Metal Seals in Electronic 
Components and Applications 


* The relative rates of thermal expansion are important but other 
characteristics are also noted as they are found in the principal 
materials which are available and suitable for these applications. 


A. J. MONACK 


Engineering Consultant 


of glass-metal seals in the development of the pres- 
ent huge electronic industry. The recent war ex- 
tended the uses of such seals beyond any previous 
point of advance. Prior to that time the chief function 
of a seal was to provide a hermetic envelope in which 
air and other gases could be maintained at very low 
pressures or to contain gases at atmospheric or greater 
pressure. In some instances the function was merely one 
of support. During the war, however, operation of 
electrical and electronic devices under conditions of sus- 
tained humidity made necessary the hermetic sealing of 
such components as crystal holders, capacitors, meters, 
and numerous others. The stabilities thus obtained are 
likely to be desirable in many peacetime applications. 
A true glass-metal seal is one which is made by heat- 
ing an inorganic glass to the point where intimate con- 
tact with a hot metal surface is retained when the 
glass and metal are cooled to room temperature. Seals 
made between glass and metal by the use of waxes, 
plastics, cements, solders, etc., are not true glass-metal 
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seals in terms of this definition. 

Seals may be classified in three ways: according to 
function, geometry, or the type of glass used. In Table 
I these classifications are tabulated and illustrated by 
reference to Fig. 1. 

On the basis of function, the chief use of seals is to 
complete electrical circuits between elements within the 
envelope and external terminals. This application is 
shown plainly in Fig. 2a, where the three wires at the 
bottom of the tube pass through the central portion of the 
stem and make connection to the filament. In addition, 
other wires pass through beads in the bulb wall to make 
connection with the remaining elements of the tube. 
The two outer leads in the stem of this tube, as well as 
the center lead in the stem of the tube in Fig. 2b, serve 
only as supports. The top seal in Fig. 2b not only sup- 
ports the anode but completes the anode circuit. 

In Fig. 3, a water-cooled power tube, the seal is 
made to the anode of the tube, which thus becomes part 
of the tube envelope. A final functional application is 
shown in Fig. 4, where a window seal at the upper end 


Fig. 1 (left)—Here are dia- 
grammatic representations 
of the basic types of glass-to- 
metal seals. They are re- 
ferred to in the text by the 
designations shown in the 
figure. Fig. 2 (adjacent, 
right) —First i is a tube show- 
ing seals serving as supports 
for tube elements and also 
for completing electrical cir- 







- “ ” cuits. Beside it on the right 
is a half-wave rectifier with 
seals which complete circuits 
and also support anode and 
cathode. Fig. 3 (center, 

x wget right) —Water-cooled trans- 





mitting tube with the glass 
sealed to the open end of the 
anode. Fig. 4 (far right)— 
Metal cathode-ray tube with 
the glass fluorescent screen 
sealed in as a window seal. 
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I. Function 


Completion of electrical circuits 

Support for tube parts 

Completion of circuits and support 
for tube parts 

Service as tube element 

Window or screen as part of tube 
envelope 


II. Geometry 


Internal seal 
a. Wire (Fig. 1.1) 
b. Ribbon (Fig. 1.2) 
c. Tube (Fig. 1.3) 
External seal 
a. Metal around edge of disk or 
round button (Fig. 1.4) 
b. Metal a.ound edge of square, 
rectangular, ete., button (Fig. 
1.14) 
Tubular seal 
a. Thin-edge metal 


Table 


I—Classification of Glass-Metal Seals 


“1. Inside (Fig. 1.6b) 
2. Outside (Fig. 1.6a) 
3. Inside-outside (Fig. 1.6c) 
b. Normal-edge metal 
1. Inside (Fig. 1.7a) 
2. Outside (Fig. 1.7b) 
3. Inside-outside (Fig. 1.7c) 
Edge seal 
a. Tubular (Fig. 1.10a) 
1. Thin-edge (Fig. 1.10b) 
2. Normal-edge (Fig. 1.10c) 
3. Rounded-edge (Fig. 1.10d) 
b. Non-tubular (Fig. Lila) 
1., Thin-edge (Fig. 1.11b) 
2.§ Normal-edge (Fig. 1.11¢) 
3. Rounded-edge (Fig. 1.11d) 
Butt seal (Fig. 1.15 and Fig. 8) 
Window seal (Fig. 1.8a, b) 
Combination seals 
a. Eyelet (Fig. 1.12) 
b. Button stem (Fig. 1.13) 








III. Ba of Glass 
f 


t glasses 

a. Thermal expansion coefficients 
greater than 50 x 10” per 
deg. C. (0 to 300 C.) 

b. Used for all types of seals under 
Classification II 

c. Generally used with: Dumet, 
28% chrome iron (Sealmet 1), 
Sylvania #4, Dhtiver-Harris 
#14, Carpenter “426,” SAE 
1010, copper 


Hard glasses 


a. Thermal expansion coefficients 
not greater than 50 x 10” per 
deg. C. (0 to 300,C.) 

b. Used generally for internal, 
tubular, edge, and butt seals; 
other types occasionally 

¢c. Generally used with: tungsten, 

molybdenum, Kovar, copper 
















of the cathode-ray tube acts as the fluorescent screen. 

It is clear that in terms of function glass-metal seals 
fall into five groups, as listed in Table 1. 

In order to serve the functions described above many 
variations in geometry are permissible or necessary. A 
classification on this basis is valuable to design engineers. 
The final choice is determined by voltage and current 
to be carried through the seal, temperature of operation 
of the tube, size of the tube, electrolysis in the glass be- 
tween leads, rigidity of tube elements, electrical charac- 
teristics of the tube (inter-lead capacitance, for in- 
stance), mechanical stresses applied to the seal, skill and 
machinery available, annealing facilities, and cost of the 
tube. These objectives may be attained by various 
designs of seals, and all basic types are shown in Fig. 1 
and enumerated in Table 1. 

An internal seal (Fig. 1.1, 1.2, 1.3) is one in which 
the metal is enclosed in or surrounded by glass. The 
metal may be a wire or rod, a ribbon, or a tube. Fig. 5 


(2a) (2b) 
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illustrates some of the internal seal designs which have 
been used commonly. All of these employ solid wires 
or rods. If a metal tube is used there are restrictions if 
a thermal expansion differential between glass and 
metal exists. The ratio becween outside diameter of the 
tube and wall thickness should be not less than 15:1, 
with a maximum wall thickness of 0.010 inch. If it is 
necessary to work outside these restrictions then the ex- 
pansion coefficients of glass and metal must be of the 
same order of magnitude. If a ribbon seal is less than 
0.010 inch thick expansion of glass and metal need not 
be equal or nearly so. 

An external seal (Fig. 1.4, 1.14) is one in which a 
band of metal adheres to the edge of a glass insert. The 
glass insert may be a round button or disk or it may 
be square, rectangular, or other shape. The unsym- 
metrical distribution of strain in all but the round seal 
introduces problems. 

Tubular seals, such as the anode seal of Fig. 3, are 

















Table I1—Thermo-Viscous and Physical Properties of Corning Glasses 






































Thermal Softening Annealing Strain Working Refractive Young’s 
| expansion, point, point, point, point, Density, index modulus, 
Glass | em/em/°C ~~ ~~ 7 5 g/cc kg/mm? 
; : ae ona |_ 
001 (G1) | 91x 107 626 | 428 397 970 2.85 | 1.542 8200 
008 (G8) | 92 696 510 475 1000 2.47 | aesiz 7400 
012 (G12) | 89 630 433 400 975 3.05 1 $57 
005 (G5) 91 619 429 404 2.92 1.546 
024 (125BB) 96 | 607 | 425 397 | 2.97 
O71 (1124A) 91 690 | 498 465 | 2.45 1.505 
1990 (189IY) 127 496 359 334 3.47 
1991 (184ET) | 128 539 393 366 3.18 
8160 (814KW) | 91 627 433 399 2.98 | 2.553 
172 (172AJ) | 41 915 712 672 1198 2.53 1.530 
3320 (371BN) | 40 780 535 497 2.29 1.481 
703 (704BA) 43 784 557 519 2.31 1.485 
704 (705BA) | 48 702 484 450 1080 2.24 1.480 
705 (705AJ) | 46 703 496 461 228 1.479 6350 
7052 (705FN) | 46 708 480 442 1115 2.29 
706 (705AO) 50 690 495 463 2.25 1.482 
707 (707DG) 32 746 490 455 1100 2.13 1.469 5100 
750 (750AH) 37 | 763 498 464 2.18 1.473 
772 (702P)* 36 755 518 484 1110 2.39 1.489 
774 (726MX)t | 33 820 553 510 1220 209 1.474 6800 
775 (705R) | 41 704 467 431 2.19 1.474 
776 (720GO) | ot 780 520 480 1213 oud 1.473 
7991 (704EO) 41 800 565 529 1175 


* This glass called Nonex. t This glass called Pyrex. 


classed as “inside tubular” (Fig. 1.6b, 1.7a) when the 
metal is surrounded by glass and “outside tubular” (Fig. 
1.6a, 1.7b) when the glass is surrounded by metal. A 
tubular seal is nearly always one in which the metal 
and glass overlap or telescope and in which the actual 
length of the seal itself is only a part of the total length 
of glass or metal or both. The side terminal of Fig. 3 
also represents a common type of tubular seal. 

When glass covers both inside and outside of the 
metal an “inside-outside tubular” seal is formed (Fig. 
1.6c, 1.7c). 

Tubular seals are further differentiated as ‘‘thin-edge”’ 
or “Housekeeper” seals (Fig. 1.6a,b,c), employed when 
the thermal expansion coefficients of glass and metal 
(e.g., copper and glass) differ greatly, and ‘“normal- 
edge” or “Kovar” seals (Fig. 1.7a,b.c), which require 
a good match in thermal expansions of glass and metal. 
In the thin-edge seal the metal is able to yield as it ex- 
pands and contracts relative to the glass, and stresses 
in the latter do not exceed its tensile strength. 

Edge seals (Fig. 1.10a,b.c,d and Fig. 1.1la.b.c,d) are 
those in which the edge of the metal is embedded in 
It resembles the inside-outside tubular seal in 
that it may be thin-edge or normal-edge but the geometry 
and applications differ. 

3utt seals (Fig. 1.5, 1.9, 1.15) are formed when a 
metal disk or ring is sealed to the end of a length of 
glass tubing. Expansion between glass and metal may 
differ considerably if the metal thickness does not ex- 
ceed 0.005 inch in the tvpe of Fig. 1.5 or 0.030 inch in 
the tvne of Fig. 1.15. These types are of rather limited 
usefulness except when it is necessary to take advantage 
of the properties of copper. When the expansion co- 
efficients are a good match, however, many applications 
are common. 


glass. 
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A window seal (Fig. 1.8a,b) is one in which a glass 
window is sealed across the open end of a metal con- 
tainer. Fig. 4 is a practical application. 

When two or more of the above types together con- 
stitute a unit which is used or sold as such, the assembly 
is called a “combination” Fig. 1.12 shows eyelet 
seals which consist of internal seals and external seals, 
while Fig. 1.13 represents the metal tube “button stem.” 
In this stem the metal band around the edge of the but- 
ton is an external seal and the individual wires which 
pass through the button are internal seals. 

Hard glasses, generally borosilicates with silica con- 
tents of 72 percent and upward, are those which have 
thermal expansion coefficients below 50 x 10-7 per degree 
C. Soft glasses, soda-potash-lead and soda-potash-lime 
glasses with silica contents from 57 to 72 per cent, are 
those with expansion coefficients above 50 x 10-7 per 
degree C. In both cases the expansions are determined 
over the temperature range of 0-300 C. The working 
ranges of soft glasses are roughly 800-to-1000 C and 
1000-to-1300 C for hard glasses. 

Soft glasses have been used for all types of seals under 
classification IT in Table 1 while hard glasses have found 
their greatest application in internal and tubular seals, 
although edge and butt seals are used considerably. 

The properties of glasses which are of most interest 
in glass-metal seal technology may be classified as 
thermo-viscous, physical, electrical, and photoelastic. 

Thermo-viscous properties are defined in terms of a 
viscosity-temperature relationship, as shown in Fig. 6. 
The strain point of a glass is the temperature in degrees 
C at which the viscosity has a value of 10**-* poises. The 
annealing point is the temperature in degrees C at which 
a glass has a viscosity of 10'** poises. The softening 
point is the temperature at which the viscosity is equal 


seal. 
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to 10%-° poises. (Poise is CGS unit of viscosity. ) 

The strain point is the highest temperature from 
which strain-free glass can be cooled quickly without 
introducing permanent strain. At this temperature 90 
per cent of all strains in a sample of glass %4-in. thick 
are removed in 4 hr. This point is the lower limit of 
the annealing range. At the annealing point, the upper 
limit of the annealing range, 90 per cent of the strains 
in a sample 4-in. thick are removed in 15 min. The 
strain point and the annealing point are the most im- 
portant thermo-viscous properties with respect to glass- 
metal seals. 

The only physical property of importance in sealing 
to metals is the coefficient of thermal expansion, al- 
though the total expansion or elongation curve is neces- 
sary for a true picture of the workability of a given 
glass-metal combination. As a rough gage, however, 
in choosing glasses to match a particular metal it is 
safe to assume that the difference in expansion co- 
efficients between glass and metal must not exceed 
10 x 10-7 per degree C. This need not be true for cer- 
tain external seals and is never true for thin-edge, thin- 
edge tubular, internal thin-walled tube, and certain rib- 
bon seals. 

Fig. 7 makes clear the reason why the thermal ex- 
pansion coefficient between room temperature and 300 
C cannot be considered as a true measure of the match 
of glass to metal. The expansion curve of a glass is 
not a straight line while the curves for most metals and 
alloys are approximately straight. The magnitude of 
strain in a seal is normally determined to a great extent 
by the divergence of glass and metal expansions at the 
annealing point of the glass. A few alloys, such as Kovar, 
have expansion curves of the same general shape as 
glass expansion curves, and good matches are possible. 

It is important in connection with all properties of 
glasses to remember that such properties have validity 
only when measured under equilibrium conditions. The 
magnitudes can vary widely if the glass is heated or 
cooled rapidly. A thermal hysteresis may be said to 
exist, and the thermal history of every glass sample 
determines the value of every measured quantity. 

Resistivity is the most valuable of the electrical prop- 


Fig. 5—(a, above) cross-, star-, 

and T- shaped examples of in- 

ternal seals; (b, at right) an 

“acorn” tube showing internal 

seals; (c, right center) con- 

ventional flat stem with inter- 
nal seals. 
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Table IV—Electrical Properties of 
Corning Glasses 





















































Di- 
Log resistivity, electric 
ohms/cm? con- | Power factor x 10¢ 
Glass 250°C 300°C 350°C | stant | 25°C 300°C 400°C 
001 (G1) 9.075 8.015 7.125 | 6.6} 16 
008 (G8) 6.355 5.710 5.170 | (6.1*| 106 1250° 
17.2 |\ 90 
005 (G5) 6.900 6.120 5.470 | 
012(G12) |10.075 8.935 7.98 | 6.6| 16 
071 (1124A) | 6.440 5.750 5.170 | 
172 (172AJ) [12.10 9.90 
3320 (371BN) | 8.620 7.770 7.055 | 4.8*| 36% 694* 
703 (704BA) | 7.875 7.085 6.420 
704 (70SBA) | 9.725 8.755 7.945 | {5.0*| 24* 332* 
48 | 18 
705 (705AJ) | 8.310 7.475 6.770| 4.9| 33 
706 (70540) | 8.46 6.85 | 5.0] 33 
7052 (705FN) | 9.20 7.40 
707 (707DG) |11.175 10.055 9.115 | {3.7*| 12* 23* 103* 
40] 6 
750 (750AH) |10.015 9.030 8.205 
sishiniiehine \ saeinneiinatamammmaiinaiaaaanaN 
772 (702P) | 8.815 7.935 7.200 | {4.2*| 28* 121* 286° 
\4.7 27 
~ 774 (726MX) | 8.150 7.350 6.675 | (4.1*| 54* 347* 679* 
775 (70SR) | 9.460 8.515 7.725 | 
776 (720GO) | 9.36 7.80 | 
7991 (704FO) | 8.525 6.970 | | 
8160 (814KW) |10.560 9.370 8.375 | | 








+ Measured at 60 cycles by J. M. Miller and B. Salzberg. RCA Review, 4, 
486-504 (1939); all other measurements by Corning Glass Works at room 
temperature and one megacycle. 


erties of glasses, although resistivities at room tempera- 
ture may at times prove deceptive. The resistivity which 
has most significance is that at the operating temperature 
of the seal. Power factor and dielectric constant are 
useful because the power loss in a dielectric is propor- 
tional to the product of these two quantities. 


Fig. 5—(d, left below) side view of flat 
stem; (e, right below) cup stem with 
eight internal seals. 














Table I1]—Properties of Metals and Alloys 








Expansion Specific 
coefficient, Thermal resistance, 
Metal Commercial form em/cem/°C conductivity, ohm-cm (20 C) 
x 10’ cal/cm*/sec/°C x 10 
Cold-rolled steel Wire, sheet, ribbon, etc. 130 0.108 18 
SAE 1010 
Allegheny 4750* : Wire, sheet, strip 91 0.037 51 
(20-400° C) 
Copper (electrolytic or OFHC) Sheet, ribbon, thin edge tubes, 178 0.92 ‘7 
cups, etc. (25-300° C) 
Tungsten Ground, polished rod 46 0.38 5.3 
(0- 500° C) 
Molybdenum Ground, polished rod 55 0.35 $.7 
(25-500° C) 
42 Alloy Wire, rod, ribbon, etc. 53 0.038 67 
Ni 42, Fe 58 (20-400° C) 
(Carpenter “42,” Allegheny 42) 
Kovar (Fernico) Rod, wire, ribbon, cups, tubing, 50 0.046 49 
Ni 28, Co 18, Fe 53 eyelets, etc. (25-300° C) 
Platinum Wire, tube, ribbon, rings, etc. 90.7 0.164 10 
(25-100° C) 
Dumet Wire to 0.032-in. diam, borax- Radial: 80-100 About 0.4 46 
Core: Ni 42, Fe 58 coated ‘ Axial: 61-65 
Cu: 20-30% of total wt. 
52 Alloy* Wire, rod, ribbon, etc. 95 0.04 43 
Ni 50, Fe 50* (20-450° C) 
(Carpenter “49’’)* 
Chrome iron, 25-30% Cr Wire, rod, sheet, ribbon, punched 108 0.06 72 
(Sealmet 1, Allegheny 55, Ascoloy and stamped forms (20-500° C) 
446, Carpenter “27’’) 
Sylvania #4 Any wroughi form 92 0.032 34 
Ni 42, Fe 52, Cr 6 (25-350° C) 


(Driver-Harris #14, Carpenter “426’’) 


* Allegheny 4750, 52 Alloy, Ni 50, Fe 50, and Carpenter 49 are all quite similar in their properties. In alloys with nickel content of 47 to 50 per cent, the 
specific resistance falls off very rapidly with increasing nickel proportions. This circumstance accounts for the relatively wide differences in specific resistance 


values shown for these alloys.—Editor. 


The photoelastic constant of a glass is required if 
it is necessary to translate colors or readings from a 
polariscope observation into definite values of stress. 

Tables 2, 4, and 5 list properties of all glasses which 
have been used widely in glass-metal seals. 

Progress in glass-metal seal technology has moved 
in two directions. Many glasses have been developed 
especially to match certain metals and alloys. At the 
same time, special alloys and composite wires have 
been developed in an effort to reconcile the usual dif- 
ference in the expansions of glasses and metals. 

The properties of chief interest in connection with 
metals for seals are the thermal expansion coefficient, 
the thermal conductivity, and the specific resistance. 
If the expansion of the metal is not essentially a straight 
line the use of the coefficient is subject to the same 
limitations as in the case of glass. These properties 
are listed in Table 3. 

Platinum, This metal, which made possible the de- 
velopment of electron tubes and many types of scien- 
tific equipment, is no longer used except in specialized 
applications. The cost and relative scarcity of the 
metal have made it unavailable for seals. 

Dumet. Sheathing a core of 48% nickel and 51% 
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iron with a platinum coating resulted in a reasonably 
good expansion match with soft glasses but the cost 
was still too high. In 1913 D. E. Eldred invented a 
platinum substitute called Dumet. A rod of nickel- 
iron alloy (42% nickel) is surrounded by a sleeve of 
copper. The two are welded or brazed together, then 
swaged and drawn to the required wire size. The wire 
is drawn through a bath of molten borax, and the 
surface of the finished wire consists of a layer of cuprous 
oxide coated with borax. The copper sheath consti- 
tutes about 25 per cent of the weight of the complete 
wire. 

The composite nature of the wire results in con- 
siderable difference in thermal’expansion in the radial 
and axial directions. Because of these differences 
Dumet is not as good a match with soft glasses as is 
desirable, and such seals always show considerable 
strain in the polariscope. The high tensile stresses 
set up in the glass prohibit the use of this combina- 
tion when the wire diameter exceeds about 0.040-in. 

The cost of Dumet is relatively high and the wire 
is nearly always used as only the central portion of a 
seal (that is, the part enclosed by glass) while one or 
both emergent ends employ nickel or nickel-manganese 
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alloy which is butt-welded to the Dumet. 

Dumet, employed in light bulbs, radio receiving 
tubes, and numerous other applications, is the most 
common sealing metal or alloy. 

Chrome iron. This alloy, containing 28% chromium 
and the balance iron, has been used in Europe for seal- 
ing to soft glasses, but its chief application in this 
country has been in metal tube button stems, although 
there is now a tendency to substitute cold-rolled steel 

in this application. The thermal expansion of chrome 
iron is somewhat higher than the expansions of com- 
mon soft glasses. This is no disadvantage in external 
seals but the stresses in the glass of internal seals are 
higher than is desirable. For this reason special glasses 
have been developed. 

The surface coating formed when chrome iron is 
heated, which consists essentially of chromic oxide 
with a possible iron oxide content, is wet readily by 
molten glass during sealmaking. This oxide coating 

must be removed, usually by sandblasting, before spot 
welding to the wires can be done. Difficulties are en- 
countered when chrome iron is copper-brazed in a 
hydrogen atmosphere because the presence of even a 
trace of moisture results in oxidation of the chromium 
in the alloy. 

One of the chief disadvantages of chrome iron is 

its high electrical resistance. 

Sylvania No. 4. Engineers and metallurgists of the 
Sylvania Electric Products Corporation developed an 
alloy of 42% nickel, 6% chromium, and the balance 
iron, to replace chrome iron. The match to certain 
soft glasses is good, and the resistance of this alloy is 
about half that of chrome iron. 

Driver Harris No. 14 alloy and Carpenter Glass 
Sealing “426” are interchangeable with Sylvania No. 4. 

Cold-rolled Steel. SAE 1010 steel is now used success- 
fully as inserts in the headers of button stems as a 
replacement for chrome iron. The formation of an exces- 
sive thickness of iron oxide has always been the obstacle 
to the employment of cold-rolled steel in seals. This 
problem is now overcome by dissolving and diffusing the 
excess oxide in the glass after contact is made with the 
steel. This procedure is most readily followed in the 
case of external seals (see U. S. patent 2,345,278). For 
internal seals the steel is usually copper-plated or silver- 


Table V—Photoelastic Constants 
(Stress-Optical Coefficients) 


Brewsters* mu/kg/cm?2/cm 
Glass (1) (2) (1) 


001 (G1) 2.78 

005 (G5) 91 2.85 
008 (G8) 2.52 ; 2.47 
012 (G12) ; 

705 (705AJ) 3.68 ‘ 3.61 
706 (705 AO) 64 J.08 
707 (707DG) ‘ 

772 (702P) 3.36 a 3.29 
774 (726MX) 

775 (705R) : 

3320 (371BN) 3.54 3.47 


*In the equation R=0.1752 Cds., if R is the retardation in millimicrons, 
s the stress in lb per sq in., d the thickness or path length in in., then C is the 
photoelastic constant in brewsters. 
(1) Measurements by Hull and Burger (see Bibliography). 
(2) Measurements by Corning Glass Works. 
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Fig. 6—Thermo-viscous properties of glasses. Spe- 
cific temperatures vary with composition of the glass. 


plated and special high-expansion glasses must be chosen. 

Copper. Because of its low resistance and its high 
thermal conductivity copper has found wide application 
for anodes of air-cooled and water-cooled“ransmitting 
tubes. The plate dissipations of such tubes are much too 
high to permit conventional designs. By forced air or 
water cooling the anodes are kept cool enough to pre- 
vent damage to the metal. Copper is also necessary for 
carrying high currents to the elements of such tubes. 

The thermal expansion of copper is much too high to 
match that of any glass. As a consequence, copper seals 
are nearly always of the thin-edge, disc, or ribbon 
variety. Oxygen-free, high conductivity (OFHC) cop- 
per is preferred over electrolytic copper. 

The oxide film in a glass-copper seal is cuprous oxide. 


(Continued on page 162) 
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Fig. 7—T'ypical forms of glass and metal thermal ex- 
pansion curves. 
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High-Speed Motors and 





Sources of High-Frequency Power 


* Operation at 400 cycles and up permits greater output and higher 
efficiencies from small motors; means of cooling and general design 
are standardized but sources of high-frequency power remain a problem. 


ALFRED SKROBISCH 


Chief Research Engineer 
Eastern Air Devices, Inc. 


ever-expanding field for high-speed drives. The 
grinding of smaller holes, the increasing num- 
ber of portable tools, the still substantial aircraft indus- 
try, all point to a growing market which demands 
higher speeds with improved performance and lessened 
servicing problems. 
The reason for the use of high speeds varies with 
each industry but in each case the need is a logical one 


Pp RESENT industrial practice has provided an 


Total energy 
consumption, 
262 watts 


Total energy 
consumption, 
22.5 watts 


715watts output 


Comparison of performance of motors built in the 

same frame when operated at 400 and at 60 cycles. 

At the higher frequency the losses are 5 times as large 
but the output is 25 times greater. 
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and not a fad or a mistaken attempt at “modernism.” 
The reasons will be discussed later on when the indi- 
vidual applications are described. 

The customary high-speed drives of the present fall 
into three major categories. These are: (a) high- 
speed spindles belt-driven from lower-speed sources ; 
(b) the so-called universal motor; and (c) com- 
pressed-air motors. Each of these categories has both 
advantages and drawbacks. 

The method of belt driving a high-speed spindle by 
a lower-speed power unit is direct and logical. It re- 
quires only commercial types of motors and available 
frequencies or direct current. Belting and pulleys are 
uncomplicated parts, readily obtainable or made. Well 
built spindle bearings easily absorb the radial load of 
the pulley drive. The drawbacks, however, are equally 
evident. Commercially practical pulley ratios are lim- 
ited. Limited also is the speed at which belting can be 
safely driven. Speeds in the neighborhood of 30,000 
rpm have been used but the belting problem at such 
speeds and pulley ratios makes it far from an everyday 
process. Furthermore, such a unit, with its pulleys 
and belting and separate high-speed spindle, is bulky 
and out of the question for portable equipment except 
in very small sizes. 

The so-called universal motor has many of the ad- 
vantages which the belted spindle lacks. The universal 
motor is a variant of the series-wound d-c motor pri- 
marily in that it has a laminated field structure instead 
of a solid one, so that it may be used on alternating as 
well as direct current without excessive hysteresis and 
eddy-current losses. (Such losses, which are character- 
istic of a-c motors, are best reduced by the use of lami- 
nated steel which prevents the generation of high-loss 
voltages.) . The series-wound d-c motor is widely used 
at moderately high speeds (up to 10,000 or 12,000 rpm) 
for operating aircraft equipment. The universal motor 
is similarly used in industry where it must operate re- 
gardless of whether the power source is a-c or d-c. 

The universal motor requires no pulleys or belts and 
has but a single shaft. It is compact and conveniently 
portable in the smaller sizes. It requires only stand- 
ard power sources. However, its problems are many. 
It has a commutator and brushes which wear out or 
fill the motor with brush dust. Commutation problems 
become acute at speeds over 15,000 rpm and _ such 
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speeds are rarely attempted commercially. Constant- 
speed drives for varying loads cannot be obtained be- 
cause the universal motor’s speed drops sharply with 
load. Even if all these problems did not exist there is 
the fact that centrifugal forces make commutation im- 
practical at really high speeds. Although the universal 
motor is still valuable to the designers of food mixers 
and vacuum cleaners it is far from ideal because the 
problems of brush wear and sparking, with their at- 
tendant radio interference, still remain. 

The air motor, driven by compressed air, offers a 
very compact means of obtaining considerable power 
Again pulleys and belts are 
avoided as are brushes and commutators. No electrical 
power source is required but this is not necessarily 
an advantage. The air motor also suffers from severe 
speed variations with load and is usually noisier than 
the other forms of high-speed devices. Furthermore, 
maintaining constant pressure on the compressed-air 
line is not always a simple procedure for many plants 
and varying pressure will also cause severe speed fluc- 
tuations. For portable tools an electrical cable is much 
more convenient than an air hose. 

All three types of high-speed drives mentioned have 
serious difficulties or limitations. They have been 
widely used but only because there was no_ better 
method on the market. 


and high speeds as well. 


HIGH-FREQUENCY MOTOR 


The high-frequency motor is not new. Although the 
war, and the aircraft industry chiefly, gave it great 
impetus, it had begun to make a place for itself in indus- 
try long before. A biography of the high-frequency 
motor would have to begin before the first World War 
but it was in the 1920's that the first portable tools 
were introduced with motors intended for 180-cycle 
operation. Subsequently many 120-cycle and 180-cycle 
power tools were built. 

In the 1930’s the army and navy, faced with the 
ever increasing size of their big planes, began seriously 
investigating various means of replacing the low voltage 
(12 and 24 volts) d-c airplane power supplies. These 
required heavy copper cables throughout the plane to 
carry the large currents needed at low voltage to drive 
the many small, high-speed d-c series motors. A 110- 
volt a-c supply seemed desirable in order to eliminate 
brush-sparking troubles, for one reason, but a higher 
frequency than 60 cycles was a necessity if the a-c 
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(Left)—-A 400-cycle, 3-phase, 115-volt, Y4-hp induc- 
tion motor running at 21,000 rpm. The little fan built 
into the rear of the frame sucks a small hurricane of 
air over the lamination stack to keep the heat rise 
within commercial limits despite the high heat losses. 
(right) —A 400-cycle, 3-phase, 115-volt, 2-hp induction 
motor running at 22,000 rpm. It is intended for inter- 
mittent duty on a portable device and is blast-cooled by 
an external fan while running. 


motors were to run at the same speeds as the d-c series 
motors. The army finally settled on 400 cycles while 
the navy did considerable work on 800 cycles. This 
was the state of affairs when World War II started. 
During the war, however, both the army and navy 
worked increasingly with 400 cycles and both motors 
and generators were developed for single-phase and 
three-phase operation in sizes ranging from a few watts 
to several kilowatts. 

The basic design of the high-frequency motor is iden- 
tical with that of the standard 60-cycle induction motor 
with the so-called “squirrel-cage” rotor. The stator is 
a fixed frame holding the laminations and their wind- 
ing. Standard forms of 3-phase, 2-phase or single- 
phase windings are used. However, for equal output, 
the higher frequency makes it possible to use less wire 
and less iron to obtain the required inductance. This 
reduced winding resistance contributes directly to the 
higher efficiency which is characteristic of the high-fre- 
quency motor. Generally, designers take advantage 





Comparative sizes and weights of two motors rated 
respectively ¥% hp, 1725 rpm, 60 cycles, 115 volts; 
and 4 hp, 21,000 rpm, 400 cycles, 115 volts. 
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of the characteristics of high frequency to save on lami- 
nation iron which would otherwise be required to give 
the necessary inductance. The result is a smaller, 
lighter motor for the same power output. 

The torque of an a-c motor may be considered pro- 
portional to the product of the turns of the winding 
and the current in that winding. If the current is kept 
constant at both 60 and, say, 360 cycles, the torque will 
remain the same. The speed will be 6 times as high, 
however, and the power output (product of torque and 
speed) will be 6 times as much. Lest it seem that 6 
times the output was obtained for no input increase it 
should be noted that keeping the current constant at 
the higher frequency requires roughly 6 times the input 
voltage and therefore 6 times the power input. 

The squirrel-cage type of rotor is excellent for high- 
speed use. There are no windings or commutators to 
be held in place and no brushes or slip rings are needed. 
The bars and end rings of the rotor form, with the rotor 
laminations, a practically monolithic cylinder with noth- 
ing to rub or wear out or short circuit. The rotor can 
be designed for extreme high speeds with no danger 
of bursting due to centrifugal forces. As in the 60- 
cycle motors, different kinds of motor performance can 
be obtained by varying the rotor-bar and end-ring re- 
sistance. 


APPLICATIONS 


One large field for high-frequency motors is found 
in textile mills. The spinning of threads is done at 
speeds of about 10,000 to 15,000 rpm and continuous 
duty with long, trouble-free operation is essential. In 
simplicity of accompanying mechanical construction re- 
quired, the high-frequency motor has a great advantage 
over belt drives and equally great advantages over the 
universal motor in low maintenance expense. Where 
needed, variation in speed with varying torque can be 
built into them to an extent which practically matches 
the inherent characteristics of the universal motor. The 
high-frequency motor should have an excellent future 
in both the cotton and rayon industries. 

Another application in which the high-frequency 
motor has unchallenged supremacy is in the grinding of 
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Representative cross-section 

of a high-speed, high-fre- 

quency, water-cooled induc- 

tion motor, showing relative ° 

sizes and position relation- 
ships of parts. 


1—Motor housing 
2—Liner, cast with helical 
groove and pressed in 


3—Stator 

4—Rotor 

5—Stator windings 

6—Shaft 

7—Bearings 

8—Oil seal 

9—Inlet for oil vapor under 
pressure 


10—Outlet for oil vapor 
11—Inlet for cooling water 
12—Outlet for cooling water 


small holes. Grinding wheels operate at best efficiency 
when used at a peripheral speed of about 6000 to 6500 
ft per min. For external grinding a wheel 7 in. in 
diameter would run well when driven by a two-pole, 
60-cycle motor at about 3400 rpm. However, if it is 
necessary to grind a small hole using a wheel 1 in. 
in diameter, it would take a two-pole, 400-cycle motor 
to give the required speed of 22,000 rpm or more. 
Belted drives might still be used here although uni- 
versal motors would be eliminated at such speeds. Air 
motors, with their sharp speed-torque curve slope, can- 
not maintain the desired speed under varying load. 
When it is desired to grind holes %-in. in diameter, 
however, then only an a-c motor running on a circuit 
with a frequency over 1500 cycles will give the desired 
90,000 rpm. Such grinder designs are rapidly coming 
out of the experimental stage. There are at least two 
grinder units available commercially using 60,000-rpm, 
high-frequency motors. The writer can testify that 
grinders designed to use motors at more than double 
that speed are under development. To those accustomed 
to the size of 60-cycle motors the power output of such 
small high-frequency motors is enormous. A frame 
size capable of delivering %oo9 hp at 3400 rpm will be 
able to deliver 2 hp at 120,000 rpm. The problem of 
cooling such compact designs is a serious one and will 
be discussed later. 

The portable-tool field pioneered the way for high- 
frequency motors in industry and it remains a very 
active field. The only way to pack power into a small, 
light-weight motor is to run it at high speed and the 
manufacturers of portable drills and screw drivers are 
aware of this. Other devices such as sanders, chain 
saws, buffers, grinders and polishers are also going to 
high frequency for industrial use. Early high-speed 
designs using 120 or 180 cycles are now being rede- 
signed for 360 or 400 cycles. At such frequencies the 
gain in motor-weight reduction is still greater than the 
loss due to increased gear-box weight caused by the 
higher gear ratios needed to bring the shaft speed down 
to the operating speed of the device. Whether this net 
gain will still exist at even higher shaft speeds may be 
open to question. To this fact must be added the loss 

(Continued on page 190) 
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New Developments in Electrical 


Steel Sheets and Strip 


* Trends toward the use of greater flux densities and higher fre- 
quencies, changes in standard test procedures and in application 
practices, and physical properties of standard grades are discussed. 


JAMES P. BARTON 


Sheet and Strip Division 
Carnegie-Illinois Steel Corporation 


coils or cut lengths, is a specialty product. Its 

specialty lies not only in the application but in 
composition, treatment, surface condition, physical 
properties and magnetic characteristics. From open 
hearth furnace and ingots to final inspection and tests, 
great care must be taken to see that this product is suit- 
able for its proposed use. The potential difficulties in 
production are considerably greater than for most other 
types of flat rolled products. 

Among the major requirements in electrical steel 
sheet and strip are uniformity in core loss and permea- 
bility, freedom from waves and buckles, suitable duc- 
tility for shearing or punching, smooth surface with a 
thin tightly-adhering surface oxide, and uniformity in 
sheet thickness. In order to meet these major require- 
ments, more than ordinary care must be exercised. 
Other types of sheets must meet some of these require- 
ments, but electrical sheet and strip, used principally as 
laminations, must meet them all to attain maximum 
efficiency in the finished apparatus. 


E LECTRICAL steel sheet and strip, in either 


EFFECT OF ADDING SILICON 


The addition of silicon to low-carbon, open-hearth 
steels reduces the density of the resulting silicon-steel 
alloy. The measurement of large numbers of samples cut 
from commercial sheet bars, with no surface oxide 
present, provided data which can, for practical pur- 
poses, be represented by a straight line, the equation 
being : 

(1) Density =7,865— (0.065  % silicon) 

where the density is in grams per cu cm at approxi- 
mately 20 C. The data were obtained on commercial 
silicon steels in which there were normal varying per- 
centages of carbon, sulphur, manganese, phosphorus, 
and other elements, which modify the value obtained 
on a pure iron-silicon alloy, and which may cause slight 
deviations from (1). 

After the silicon steel is hot rolled or cold rolled into 
sheets, coils or cut lengths, it finally emerges after an- 
nealing with a thin, tight oxide on the surface. This 
oxide has a high electrical resistance and provides the 
necessary interlamination resistance to keep the stray- 
loss currents to a low value for many applications. 
This thin oxide, as well as other slight changes that take 
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place in the steel during processing, reduces the average 
density, which can be represented by the linear 
equation : 
(2) Density=7.83— (0.0666 < % silion) 

The change in density between equations (1) and (2) 
is approximately % per cent. 

The latest revision (1946) of the ASTM Standard 
Method of Test for Magnetic Properties, A-34, shows 








1d ) Density =7865-(0.065 x per cent silicon) 
(2) Density = 7830-(0, Oets x per cent silicon) 








ams per cu cm 


1 
Ss 
wm 








Density, gr 
3 


— 
wo 
wn 





oJ 
uw 
_ 





7145 




















‘40 
: 0 \ 2 3 S 


Silicon, per cent 





Fig. 1—Relationship between silicon content and 

density for electrical sheets and strip, the heavy hori- 

zontal lines showing the new ASTM assumed densities 

and their respective range of silicon content: (1) with- 

out surface oxide, (2) for normal, thin, tightly adher- 
ing oxide surface. 
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the recent changes in assumed density versus silicon 
content for use in commercial testing for magnetic and 
other properties, as well as for design purposes. These 
new values are as follows: 


Silicon content 


Assumed density, 
range, % 


g per cu cm 


0 SE | Se ee chee ; 7.85 
[peer  eeeeee « (kwweeus<achenced 7.75 
LEN Lae <S Se eo ee bs ie Sheets 7.65 


Over 3% to 5 ae Bs Seno sth dea 

They apply to both hot and cold reduced silicon steels. 
The changes in assumed density values were brought 
about because of the general improvement in the past 
twenty years or so in reducing the thickness of surface 
of oxides on hot rolled sheets, and the present trend in 
the steel industry to the use of cold reduction methods. 
The new values are symmetrically spaced along the line 
representing the average relationships between silicon 
and density, as given by equation (2), and shown in 
Fig. 1, with the resulting errors now being negligible 
between the assumed and the actual density. 

The nominal silicon content of the commercial 
grades of silicon steel for magnetic purposes is listed 
in Table I. 

The carbon, sulphur, manganese, phosphorus, and 
other commonly encountered elements are controlled 
during steel making and processing to the extent com- 
patible with the magnetic properties for the grade in- 
volved. Electrical sheets are not produced to chemis- 


tries as specified by the consumer as this product is 


made for its magnetic properties, the basis on which it 
is sold and used. 
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Fig. 2—Relationship between silicon content and 
electrical resistivity for electrical sheets and strip. 


Table I—Silicon Content and Base Prices 
of Commercial Grades of Electrical Sheet 


Base price 
per 100 lb, 24 gage 
fob Pittsburgh* 


Nominal 
silicon content, % 


Grade 


Armature 0.6 
Electrical ee 
Motor 

Dynamo 

Transformer 72 

Transformer 65 

Transformer 58 

Transformer 52 


*Includes 2}4c switching charge in Pittsburgh area. 


The physical properties of the commercial grades of 
silicon steel for magnetic purposes vary to some extent, 
depending upon the methods of processing. The values 
shown in Table II can be considered as representative 
for the various grades. 

These values should not be construed as either mini- 
mum or maximum for the indicated properties, nor are 
these properties guaranteed, but they are shown only as 
being representative in general for the commercial 
grades, as produced in the United States. 

As the density of electrical sheets varies with the 
silicon content, it is not practical to have the sheet thick- 
ness vary with silicon content to maintain a given 
weight per sq ft for a given gage number. Further- 
more, maximum core loss can be guaranteed only for a 
definite sheet thickness, since core loss is a function of 
the sheet thickness. For these reasons, the Electrical 
Steel Sheet and Strip Gage Table was established, to 
maintain a single thickness for a given gage number re- 
gardless of the silicon content; this gage table is shown 
in Table III. The principal thicknesses used and con- 
sidered standard are 22, 24, 26 and 29 gages. 

When silicon is added to low-carbon, open-hearth 
steel, it increases the electrical resistance of the alloy. 
The relationship between resistivity and silicon content 
is shown in Fig. 2 and for general purposes can be given 
in equation form as 

p—13.25+4-(11.3X% silicon) 
Where p=electrical resistivity in microhm per cm® at 
approximately 20 C. 

for silicon contents over 4% per cent. Silicon also im- 
proves the permeability of the alloy after proper process- 
ing and heat treatment and other mill operations. 
The increased resistance lowers the eddy current loss 
while the improved permeability in the lower and me- 
dium flux-density range decreases the hysteresis loss, 
thereby resulting in a lower total core loss. 

The guarantee under which electrical sheets are 
sold is a maximum core-loss value, for a given gage 
and grade of steel. In order to be assured that the prod- 
uct will meet the quality guaranteed, each lift or lot must 
be tested for core loss by the standard Epstein method. 
The latest issue of ASTM Standard Method A-34 is 
nationally used -to govern the test procedure. Each 
test represents not more than 11,000 lb of coils or sheets. 
Specimens are obtained at random and at uniform in- 
tervals throughout the lift of sheets or group of coils 
and cut into strips 3 x 50 cm to make a test sample of 
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Table Il—Physical Properties of Commercial Grades of Silicon Steel 












Rockwell Yield 
——_—__——_ point, 
B Scale 30T scale psi 

Armature 36 40 26,000 
Electrical 48 48 35,000 
Motor 68 62 52,000 
Dynamo 71 64 54,000 
Transformer 72 72 65 | 59,000 
Transformer 58 75 67 65,000 

000 


Transformer 52 75 67 | 


22 Ib, or the alternate weight of 11 lb. Half of the 
strips are cut parallel to the direction of final rolling 
and the balance across the direction of rolling. For 
narrow coils, it is customary to use only those strips 
cut parallel to the direction of rolling. 

For many years, electrical sheets and strip have been 
sold on the basis of maximum core loss, at 10 kilo- 
gausses and 60 cycles. Advances in materials and de- 
sign, including such factors as better insulation, im- 
proved cooling methods, and the ability to operate the 
apparatus at higher temperatures, have made it possible 
to work the magnetic materials at higher flux densities. 
In recognition of this, members of the electrical industry 
requested the American Iron and Steel Institute to es- 
tablish guaranteed maximum core losses at 15 kilo- 
gausses and 60 cycles; the fact that much of the silicon 
steel used was operating at flux densities closer to 15 
kilogausses than 10 kilogausses also motivated this re- 
quest. After several years of study of this problem by 
the steel producers, a core loss table for 15 kilogausses 
at 60 cycles was announced during November, 1945, by 
the American Iron & Steel Institute and is shown in 
Table IV, along with the core loss table for 10 kilo- 
gausses, 60 cycles. The various grades and thicknesses 
shown in the tables can be obtained with a maximum 
guaranteed core loss at either 10 or 15 kilogausses, but 
not for both. The core loss tables at 10 kilogausses 
and 15 kilogausses are based on the same material and 
quality. 

During the war period the use of silicon steel at 400 
and 800 cycles, and higher frequencies, increased con- 
siderably for transformers, rotating machines, heat- 
treating apparatus, and other devices. Much of the 
apparatus was airborne, where weight and size of the 
electrical equipment were of major importance. As a 
result of this activity, it is expected that the postwar 
period will probably see greater use of power fre- 
quencies higher than 60 cycles as compared to the pre- 
war period. 

To establish a uniform test method for core loss for 
frequencies up to 2000 cycles, and flux densities from 
1 to 10 kilogausses, the American Society for Testing 
Materials adopted in June, 1946, Tentative Method 
A-34-46T. The equipment used in the test method 
is that normally found in many electrical laboratories 
or can readily be obtained. Core loss versus frequency 
data with the flux density as the parameter, when shown 
on log-log graph paper, generally results in a family 
of straight lines for frequencies higher than approxi- 
mately 120 cycles, for present-day commercial electrical 
sheets and strip. 
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Ultimate Ductility 
strength, Elongation, 
psi % in 2 in. Erichsen, mm | Amsler, bends 

45,000 25 Ue. roe 
53,000 19 7.0 37.0 
72,000 20 6.5 30.0 
66,000 10 $3 10.0 
67,000 6 4.9 4.7 
71,000 3 aut 4.0 
76,000 2 ae 3.7 






Table Ill—Electrical Steel Sheet and 
Strip Gage Numbers 


(Relation between gage number and equivalent decimal 
thickness ) 













Ga Gage thickness, Gage Gage thickness, 
number in. number in. 


11 0.1250 


22 0.0310 
12 0.1090 23 0.0280 
13 0.0940 24 0.0250 
14 0.0780 25 0.0220 
15 0.0700 26 0.0185 
16 0.0625 27 0.0170 
17 0.0560 28 0.0155 
18 0.0500 20 0.0140 
19 0.0435 30 0.0125 
20 0.0375 31 0.0110 


0.0340 32 0.0100 





Table [V—Guaranteed Maximum Core Losses, 
Watts per lb, 60 cycles, Epstein Test 
(In accordance with ASTM Standard Method A-34) 


10 Kilogausses 





ESS.and S Gage| 29 


Gage thickness, 
in. |.0140|.0155 


Armature 1.98 | 2.23 | 2.50 
Electrical ‘i : 5 ; a 1.70 | 1.94 | 2.17 
Motor e F : ‘ ‘ 1.30 

Dynamo & ‘ p : : 1.10 
Transformer 72] . ‘ d i j 97 
Transformer 65 

Transtormer 58 

Transformer 52 








FSS‘and S Gage} 29 | 28 
Gage thickness, 
in. |.0140}.0155 |. 


Armature 
Electrical 
Motor 
Dynamo 
Transformer 72 
Transformer 65 
Transformer 58 
Transformer 52 


Note: Each grade and thickness is sold on a maximum core loss guarantee, 
shown above, either at 10 or 15 kilogausses, but not for both. 





During the last several years, the Transformer 65 
and Transformer 58 grades have become available in 
a “punching quality” classification, to meet the demands 

(Continued on page 196) 
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Foot Switches for 





Controlling Electrical Equipment 


* Industry has found them useful and it is now sug- 
gested they be more frequently built-in where they can re- 
lease the operator’s hands and attention for other duty. 


NE oi the more important labor saving devices 

QO that finds steadily increasing application in mod- 
ern machinery and equipment is the foot switch. 

The basic idea behind its development was the require- 
ment for freeing the operator’s hands from pressing 
buttons and pulling levers and relegating those tasks 
to the feet of the operator, thus leaving the hands 
free to perform more skilled and delicate operations. 
Electrically, of course, there is very little difference 
between foot switches and manually or otherwise op- 
erated switches, but because of the severe service con- 
ditions encountered under which the unit literally is 
kicked around, mechanical construction must be ex- 
tremely rugged. The mechanical requirements remain 
the same whether the switch is used for control circuits 
only or as an across-the-line switch. Foot switches have 
been installed as standard equipment on a number of 
production machines such as wood-working machinery, 
tire-building machines, machine tools, steel mill equip- 


The Webster Products Co. 











ment, welding machinery and similar applications 
wherever machine control is desirable while permitting 
the operator to position the work or otherwise use his 
hands. A typical installation is shown in Fig. 1, which 
shows a honing machine with the foot switch at the 
bottom of the picture. On machines of this type, the 
operator needs two hands to hold the work in position 
over the hone and if a manual switch were used to 
operate the machine, loss of time between completing 
the operation and shutting off the machine would be 
inevitable. By using a foot switch, the operator can 
position his work piece and immediately start the 
honing cycle; on completion removing the work and 
stopping the machine become simultaneous. 

The particular type of switch used here is shown 
more closely in Fig. 2. It shows the cast iron treadle 
with a lip at one end to prevent the operator’s foot from 
sliding off. The enclosure houses the contacts which 
are actuated by the rocking motion of the treadle. The 
contacts are designed for on-off, across the line opera- 
tion and may be arranged either to return by spring 
tension or to stay locked for maintained contact until 
a release in the treadle actuated by heel pressure is 
operated. Springs normally hold the contacts closed ; 
they are opened by means of bakelite push rods op- 
erated through the rocking action of the treadle and by 
means of a toggle arrangement the opening of the con- 


Fig. 1 (left) —Controlling the honing machine 
with the foot switch shown leaves the oper- 
ator’s hands free for other work. Fig. 2 (be- 
low) —Rocking the treadle operates the switch 
contacts housed in the metal enclosure. 


Furnas Electric Co 
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Fig. 4 (right)—Pedal may be mounted on either side of the cast-iron housing which encloses the controls. (\eft) 
Cover removed to show the stationary fingers and moving roller contacts. 


tacts is almost instantaneous, thus preventing arcing. 
Pivot bearings of the treadle are replaceable should they 
wear out after severe service. 

For more complicated circuits there is available a 
similar design with an across-the-line, finger contact 
drum controller as shown in Fig. 3. These switches 
are built with pressed steel frames and steel rotor 
spindles insulated with bakelite tubing. Rotor con- 
tacts are formed from hard rolled copper and fingers 
are brass with forged copper tips. Pins, levers and 
other working parts are case hardened and cadmium 
plated. These switches permit a number of different 
hook-ups, such as connections for limit-switch selection 
or interlock for magnetic starters, and may also be ar- 
ranged without off position and for use as selector, 
transfer or star-delta starting switches. 

If the reader will refer back to page 128 of the Sep- 
tember, 1946, issue of this publication, he will find 
a description of a semi-automatic tire-making machine. 
Since the machine cycle is not fully automatic but re- 
quires the operator to position and hold the plies, tread 
and other component parts with both hands on a drum 
that has to be rotated step by step, manual control of the 
drum motor would have been impossible. Foot switches 


Furnas Electric Co. 
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that control the motor contactor solved this problem 

The electrical loads on a control-circuit switch of this 
type are not as high as with across-the-line switches 
and the contact points need not be so sturdy. How- 
ever, the mechanical construction must be able to take 
the same rough usage as. a greater capacity switch. 
Fig. 4 illustrates the outside and insi!e appearance 
of a control-circuit switch. Since the pedal is attached 
to a shaft passing through both walls of the housing, 
it may be mounted on the right or left side of the en- 
closure to suit the operator. Contacts may be arranged 
for single-circuit, two- or three-circuit control and may 
be normally open or normally closed to suit conditions 
Standard controller fingers are used for stationary con- 
tacts while the moving contacts are of the drawn copper, 
roller type. Bearings are graphite bronze and require 
no lubrication. A hold-down latch can be furnished 
if maintained contact is desired. It may be of interest 
that a roller arm is available which is interchangeable 
with the food pedal and transforms the foot switch to 
a limit switch. 

When used for control circuits or small motors, a line 
of switches is available that is built around standard 
snap-action switches. The claims made for this type 
of construction are: Long life because of the simplicity 
and small number of moving parts, ease and smoothness 
of operation and ability of switch to operate on a small 
movement, thus making it possible to build units with 
the treadle nearly at floor level to reduce operator 
fatigue. 

A design incorporating a snap-action switch is shown 
in Fig. 5. The protective hood is an added safety fea- 
ture that houses and protects the operator’s toes. Since 
the treadle is only % in. from the floor, the operator is 


Fig. 3 (left)—-A drum controller capable of various cir- 
cuit connections is actuated as a foot switch. Cover 
removed to show contacts. 


109 








Fig. 7—This switch can be supplied with two outlets 
for simultaneous operation. Ratings: 6, 10 and 15 


amp. Wt, 4 lb. 


able to stand directly on the floor and actuate the 
switch by a slight movement of the toe, thus reducing 
fatigue to a minimum. 

A more conventional design is shown in Fig. 6, 
where the cover of the enclosure is pivoted and also 
acts as the treadle. The switch concealed under the 
cover is actuated if pressure is applied anywhere on 
top of the housing. This model is also available in a 
“two-step” design to permit two-speed control of small 
motors. The treadle can be pushed to a distinct stop 
while actuating one switch and further pressure actu- 
ates a second switch. 

When a persion uses a foot switch in a standing posi- 
tion, fatigue may be encountered from having one foot 
raised higher than the other. To overcome this diffi- 
culty, the switch shown in Fig. 8 was developed so that 
the operator can place his full weight on the switch and 
actuate it by merely throwing his weight forward from 
heel to toe. The treadle is only one half inch above the 
floor and actuation requires only 4¢-in. of motion by 
the treadle. 

Fig. 9 shows a switch that in addition to being a foot 

! switch may be actuated by knee, elbow or hand. Pres- 
sure at any point of the top plate will operate the switch. 
Sometimes this switch is used as a hand operated 
safety switch because of the large area of surface 
which is available for actuating the switch. In an 
emergency the operator need not search for a compara- 
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Naken Engg. & Mfg. Co. 


Fig. 5 (left)—The treadle 
operates a snap-action 
switch. The operator’s foot 
is protected by the hood. 
Fig. 6 (right)—Two snap- 
action switches can be used 
in this design for two-speed 
control and similar appli- 
cations. 


General Control Co. 


tively small push button. 

All the switches discussed so far are used almost 
exclusively for industrial applications. They have not 
been on the market. long enough for all designers to 
incorporate them in the design of machinery. Even 
though their use is steadily increasing, it is believed 
that there is a great deal more room for their use. 
Many machine tools, when being set up rather than 
operated, require both hands of the set-up man to make 
the necessary fine adjustments and repeated stopping 
and starting of the machine is necessary. This is now 
mostly effected by a manually operated “jog” push 
button which, it is suggested, could be replaced with a 
foot switch to cut down loss of time as well as to permit 
the operator to carry out his task without interruptions 
that may affect his accuracy. 

Another use of foot switches is as “dead man’s” 
switch on trains and other moving equipment that would 
endanger life and property if left unattended through 
fainting or some other disability of the operator. Here 
a normally open switch has to be closed by the operator 
standing and placing his full weight on it to permit use 
of the equipment. As soon as he ceases to do this, the 
circuit is automatically broken and the equipment 
brought to a stop. 

The largest use of foot switches at present is prob- 

(Continued on page 186) 
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Fig. 10—No electrician is needed for the installation 

of this switch. It is plugged into a socket and the 

device to be controlled is connected into the combina- 
tion plug-receptacle. 
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GIVE POSITIVE “FIX” 


FOXBORO 


High spots from independent investigator’s on-the- 
_ scene report ... another study of assembly methods in 
key industrial plants by James O. Peck Company. 


@ “We gave Phillips Screws a big responsibility,” 
Foxboro’s chief engineer explained, “to maintain an 
accurate alignment of the helical coils in our tem- 
perature recording and control instruments. 


“PHILLIPS’ POSITIVE DRIVE makes positive 
fastening easier, more certain. Five Phillips Head 
Screws hold in accurate position the helical coils 
which are the heart of these instruments. The four- 
point contact of the driver in the Phillips recess 
makes it easy for the assembler to start the screws 
and drive them home. And we can depend on them 
to hold securely despite vibration or shock. 


“WE SAVE DRIVER SLIPS that would cost us 
up to $50 apiece. This is a tight-spot assembly where 
the slip of a driver —a constant hazard when driv- 
ing slotted head screws — would irreparably dam- 
age the delicate capillary tubes, less than a half- 
inch away. The cost of such a slip — disassembly, 
replacing the damaged element, and reassembly 
—runs up to fifty dollars.” 


GET THE WHOLE INSIDE STORY of this 
critical assembly and other equally interesting 
studies . . . of metal, wood and plastic prod- 
ucts. Plenty of tips to help you improve 
your own assemblies. FREE-use the coupon. 
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Electro-Hydraulic Servo Controls 


Diesel-Electric Speeds 


* Automatic control system uses combination means so as 
not only to govern engine speed but also to regulate generator 
output, maintaining full loading on unit at all’ times. 


IEKSEL engines share with other internal- 
combustion motors certain peculiarities of speed 
regulation, overload capacity and efficiency 

characteristics which make it desirable, when they are 
used to drive electric generators, to control all elements 
in such a manner as to realize constant output so far 
as practicable. This is most readily done by controlling 
fuel input and generator output. Several auxiliary fea- 
tures may be incorporated, including safety controls. 

In a new system and standard set of component parts 
for accomplishing these purposes, the General Electric 
Company has employed the principle of the servo- 
mechanism with a combination of electric and hydraulic 
actuating members. The product is applicable with 
variations to suit local conditions in diesel-electric drives 
for industrial plants, locomotives, ship-propulsion, oil- 
drilling rigs and mobile and stationary power plants. 

The nerve center of the system is a small three-phase 
tachometer-generator direct-driven from the engine, its 
output being rectified by a three-phase full-wave selen- 
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Fig. 1—New General Electric regulating system for 
diesel-electric generating systems. 
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ium rectifier. Temperature coefficients of tachometer 
and control equipment into which it feeds tend to com- 
pensate that of the rectifier. This arrangement was 
chosen in preference to a d-c tachometer-generator be- 
cause of the simplicity of the alternator and absence of 
sliding contacts. The generator is shown in one corner 
of Fig. 1. 

The rectified voltage developed by the tachometer- 
generator produces a current which acts through a 
solenoid-operated pilot valve to bring about certain 
adjustments to be described later. This current is 
directly proportional to engine speed and _ inversely 
proportional to resistance in the solenoid circuits. As 
engine speed varies, the solenoid responds with correc- 
tive action which also changes the resistance in the 
solenoid circuit, restoring equilibrium. This is the basic 
cycle of the speed-control servo built into the system. 

The two hydraulic servomechanisms are housed 
within the power plant regulator shown in an upper 
corner of Fig. 1 and also diagrammatically in Fig. 2. 
In the latter it can be seen how the pilot valve is nor- 
mally balanced in neutral position by a spring at the 
bottom and that, when the solenoid current varies, the 
position of the pilot valve shifts and throws oil pres- 
sure into the main cylinder at one end or the other. This 
moves the piston which has a gear rack cut into one 
side, rotating a small pinion the shaft of which extends 
outside in both directions. On one side it is linked to 
mechanical control of fuel input into the diesel engine, 
directly controlling speed; on the other side it is geared 
to one or two rheostats the functions of which are des- 
cribed below. 

The speed control servomechanism operates two rheo- 
stats through gearing from the hydraulic piston. One of 
these is a load-control rheostat, just referred to. It is 
in a battery circuit connected to a field winding on the 
generator and thereby directly affects the generator 
voltage and load. Geared connections are so related 
that this does not have effect until the maximum rate of 
fuel supply to the engine has been reached as a result 
of action by this same servo. 

There are two such servos—one controlling speed and 
load, the other controlling the limiting rate of fuel feed 
to the engine. Speed control is effected by direct varia- 
tion of rate of fuel supply. After a point of maximum 
fuel supply has been reached, further control takes place 
through variations in generator voltage and hence the 
load. These two functions are performed by the servo 
at the left in Fig. 2. The error signal comes from a 
change in the voltage output of the tachometer- 
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nal View of Skyguide Aerial Navigator’s Compass 
Courtesy G. M. GIANNINI Company 


Sectio 


CHart Your Course WitH PERMANENT MAGNETS 


HE Skyguide points the way through un- 

known reaches with pinpoint accuracy. As 
a vital aid in the navigation of modern com- 
mercial airplanes, the Skyguide is typical of 
many such scientific instruments in use today, 
which rely upon the permanent magnet in their 
important function. 

Actually millions of magnets serve us daily... 
in industry, transportation, and communication. 
Every time you call on the phone or turn on the 
radio, a permanent magnet goes to work for 
you, silently and unseen. 

Although the magnet is one of man’s oldest 
servants, it is as modern as radar, as facsimile 


transmission or television. Our research engi- 
neers invite you to consult with them on the 
new uses of “packaged energy.” Only by inves- 
tigation will you know how this independent 
source of power may do some job or process 
better in your industry. 

Over 24,000 applications of “packaged ener- 
gy” have been made by The Indiana Steel Prod- 
ucts Company, the world’s largest sole producer 
of permanent magnets. For information on 
methods, materials and comparative product 
energy curves, write for our free “Permanent 
Magnet Manual.” Your request will receive 
our: prompt attention. 


Copyright 1947, The Indiana Steel Products Co, 
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generator, resulting in a movement of the hydraulic pis- 
ton, bringing about correction of the conditions causing 
the error. At the same time the error-sensing element 
is neutralized by a change in the resistance of the sole- 
noid circuit; this is the feed-back element, necessary in 
any servo. 

The second servo shown at the right in these two 
figures controls a variable-position stop which limits 
the maximum rate of fuel-feed to the diesel. A manually 
operated switch and a position rheostat are set by the 
operator to establish the level of speed desired. This 
determines the ultimate limit of the rate of fuel feed. 
The servo adjusts the position of a fuel stop cam for 
rates of feed below this maximum. In this servo the 
error signal comes from a battery as a result of manual 
adjustment of the engine control switch shown at the 
top of Fig. 2. This affects the position of the solenoid 
valve and oil pressure moves the hydraulic piston. The 
fuel stop cam on one side is thereby rotated—the adjust- 
ment desired—and the other end of the pinion shaft 
actuates the feedback through a rheostat in series with 
the position rheostat originally adjusted with the engine 
control switch, thus restoring equilibrium. 
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Reloys 
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Connector Block 


Fig. 3—Relays, capacitors and rectifiers mounted on 
central panel of engine control board shown in Fig. 1. 
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CENTRIFICALLY 
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Fig. 2—Functional diagram, 
showing the two servo- 
mechanisms _ interconnected 
with linkage to control the 
rate of engine fuel supply. 









WITH MAGNETIC LOCK 


To prevent hunting a stabilizing circuit is associated 
with that of the solenoid valve on the speed control 
servo. A second coil is wound on the same core and 
connected through a capacitor and a rheostat to a bat- 
tery (see Fig. 2). When the servo piston moves it 
changes the setting of the stabilizing rheostat, causing a 
momentary current flow through the capacitor propor- 
tional to the rate of change. This current is further 
controlled by means of rectifiers but the ultimate result 
is that the stabilizing coil bucks the solenoid speed coil 
when the engine is speeding up but is shunted out when 
the engine slows down. 

The stabilizing coil is also connected through a capa- 
citor to the output terminals of the tachometer- 
generator, so that a surge through the stabilizing coil re- 
sults from every change in tachometer voltage or en- 
gine speed. This assists the solenoid speed coil in 
bringing about action through the servo. 

Similarly, the stablilizing coil is also connected across 
the main generator field where it picks up momentary 
influence whenever the field excitation is shifted in 
anticipation of load changes. This brings about direct 
action through the servo before similar action can 
result from normal sequence of changes in generator 
load, engine speed, tachometer voltage and movement of 
the servo hydraulic valve by the solenoid speed coil. In 
this way the normal sequence is anticipated and correc- 
tive action hastened. 

It will be seen that the stabilizing coil receives im- 
pulses from three sources and that these are propor- 
tional, not to changes in speed, voltage, etc., but to the 
first or second derivatives of these variables. This in- 
creases the sensitivity and hastens response. 

Engine protection safety features are built into the 
system. Overspeed protection is provided by a trip 
switch which automatically cuts off the fuel supply 
when the engine overspeeds. If the engine lubricating- 
oil pressure drops to the danger level, a short-circuiting 
switch drops the engine speed automatically to idle. 
Similar type switches, functioning with the same end 
result, operate at dangerously high temperatures or on 
occurrence of a ground in the main power circuit. 

Remote control in this system is readily achieved as 
is also multiple-unit operation. 
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Design and Construction Details 
of Large Commutators 


* Vee rings are almost universally used but there are dif- 
ferent practices with respect to the distribution of clamping 
stresses and the mechanical means for accomplishing this. 


R. E. KELLY 


Transportation Engineer, Transportation and Generator Division 
Westinghouse Electric Corporation 


N THE DESIGN of conventional electrical ma- 
I chines, the industry has gradually moved away 

from large slow-speed types toward smaller high- 
speed units. This is true of all lines of motors, but 
especially so of traction motors such as used in trolley 
cars and locomotives. The reason for this trend, of 
course, is the saving in space, weight, and cost. In 
addition to these higher speeds, there has been the 
tendency toward higher operating temperatures. These 
higher speeds and higher temperatures bring with them 
different problems as regards service and repair of the 
machines. One particularly important part of a ma- 





Fig. 1—Special machined spider for use when com- 

mutator is attached to armature. Armature spider 

rests on special tool to prevent coil ends from being 

damaged. To apply predetermined pressure an indi- 
cating torque wrench is used. 
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chine that is greatly affected by both speed and tempera- 
ture is the commutator. 

The successful operation of commutators depends 
upon the relation between the different parts. A move- 
ment of a few copper bars with respect to the other 
bars leads to roughness, sparking, and rapid wear. To 
prevent any such movement, the commutator must be 
kept tight enough so the relative motion of any part 
is held to a minimum. This is accomplished through 
proper design and a planned maintenance program. 

Most industrial motor commutators and all railway 
commutators are of the vee type. In each end of a 
set of copper bars and insulating mica segments there 
is machined a vee-shaped groove. This groove fits 
the corresponding inverted vee-shape of the steel rings 
and of the mica rings. When assembled, the pressure 
applied to the steel vee rings is transmitted through 
the mica vee rings to the copper bar assembly. The 
machining of the steel parts bears such a relation to 
that of the copper-bar assembly that the greater part 
of the force is exerted toward pulling down on the 
lower side of the vee groove, thereby keeping the 
copper bars arch-bound. The remaining force exerts 
a rather light pressure at the upper side of the vee 
groove, near the end of the copper overhang, to make 
firm contact against the mica vee ring and to seal out 
dirt and moisture. Such a commutator is classified 
as “modified arch-bound.” The design wherein all of 
the force is applied to the lower side of the commu- 
tator bars, and none at all at the upper side, is called 
‘arch-bound.” The gap resulting at the upper side, 
between the copper and the mica vee-ring, is sealed to 
keep out dirt and moisture. 

The terms “arch-bound” and ‘“vee-bound” have 
always been rather loosely used and should be clari- 
fied. A commutator can be built completely vee-bound, 
having no pressure between bars, but such a com- 
mutator is not desirable. Almost all commutators at 
present are of the ‘modified arch-bound” type. 

The completed commutator is really a combination of 
springs, the most elastic member being the mica be- 
tween the copper bars. Any change in operating cort- 
ditions, such as speed or temperature, is reflected as a 
change in distribution and magnitude of the various 


This is an extract from a paper recently presented before the National 
Industrial Service Association at Charlotte, N. 
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Design engineers are discovering new, efficient, money-saving applica- 
tions daily for Guardian basic-type Stepping Relays. Typical applications 
include Automatic Sequence selection of circuits; Automatic Sequence 
cross connection of circuits; circuit control of Automatic Business 
Machines; control of Production Totalizing and Conveyor equipment; 
remote selection of records on Coin Operated Phonographs; Automatic 
Circuit Selection controlled from a pulsing dial; Automatic Wave Changing 
on short wave transmitters. This Guardian Stepping Relay is furnished for 
three basic types of A.C. and D.C. operation: Continuous Rotation—Electri- 
cal Reset—Add and Subtract. On each of these types the contact finger 
rotates in a counter-clockwise direction and all three types are designed 
to follow 10 pulses per second within the rated voltage range of the relay. 
Special construction prohibits skipping or improper indexing of the ratchet. 
Guardian Steppers may be furnished as separate units; in combination 
with relays, contact switches, solenoids, etc., completely assembled and 
wired to terminals; mounted on special bases or in enclosures. Any 
standard Guardian Stepping Relay can be modified to meet practically 
all “special” stepper control applications where quantities warrant 
special designing. For complete details write for Bulletin SR. 


GUARDIAN \G)/ ELECTRIC 


1627-B W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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GUARDIAN SERIES R 


] Continuous Rotation 


In this type the contact finger advances one 
step each time the circuit is made and 
broken. Weight approximately 20% ozs. 


2 Electrical Reset 


Resets when a second coil is energized. 
Weight approximately 23 ounces. 


a Medd end Subieuss 


Steps back one or more contacts at a time 
instead of resetting completely. Weight ap- 
proximately 2812 ounces. 


TYPICAL GUARDIAN UNITS 
AVAILABLE IN COMBINATION 
WITH GUARDIAN STEPPERS 





Guardian 
Featherub Switch 





Series 100 
Snap-Action Relay 





Series 500 


Midget Relay Series I-A Solenoid 





























































Fig. 2—Special machined spider is used to transmit 
pressure of hydraulic press to vee ring while bolts 
are tightened with indicating torque wrench. 


forces inside the commutator. 

All commutators are affected by changes in tempera- 
ture, since their various parts, steel, copper and mica, 
all expand at different rates. These differences in 
expansion rates result in higher internal stresses at 
higher temperatures. In railway motors, which are 
necessarily operated rather hot, the extra expansion 
resulting must be taken into account when the com- 
mutators are designed. 

There are three principal design types of railway 
commutators: the ring nut, the bolted, and the disk 
spring. For taking care of the expansion due to ele- 
vated temperatures, the ring nut type is least effective ; 
the disk spring type the most effective; with the bolted 
type in between. That is why the disk spring type 
commutator is used in some of the larger high-speed 
traction motors. 

Construction details of these commutators are as fol- 
lows: First comes the simplest of the three; the ring 


Fig. 3—The amount of pressure on a disk spring- 
design railway commutator is determined by measuring 
the angular deflection of the disk spring. 
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nut. In this type of commutator, the ring nut has in- 
ternal threads that engage the threads of the com- 
mutator spider (sometimes called the shell or bushing). 
When the ring nut is tightened, it applies force to the 
steel vee ring which in turn holds the copper assembly 
tight. The ring nut type of commutator can only be 
tightened properly by using a press and applying force 
to the steel vee ring while tightening the ring nut. 
A special tool must be used for this operation, but it 
is such a tool as can be made in any good repair shop. 

The second type of commutator is the bolted one, 
probably the best known and widest used of the three. 
In this type, a number of long bolts screw into tapped 
holes in the commutator spider and their heads apply 
force to the steel vee ring to hold the commutator 
tight. Sometimes long studs are used instead of bolts, 
but the principle is still the same. The best tighten- 
ing method for a bolted commutator is to use a press 
as illustrated in Figs. 1 and 2 and tighten the bolts 
while the steel vee ring is under pressure of the press. 
In this case, also, a specific tool should be used. It 
should be made so that it applies the press force at the 
bolt circle and still leaves room for the ratchet wrench. 
The bolted commutator derives its capacity to take care 
of expansion from the fact that the bolts themselves 
can stretch lengthwise to a certain extent and still not 
yield; in other words, they can still be within their 
elastic limit and shorten up again when the other com- 
mutator parts contract. 

The third type of commutator is the disk spring. It 
resembles the ring nut type, but differs in this im- 
portant way : The force of the nut is not applied directly 
to the steel vee-ring but to the disk spring, which in 
turn applies the force to the steel vee-ring. The disk 
springs are made of high-grade alloy-steel forgings and 
can be deflected to high stresses without yielding. One 
of the advantages of the spring-type commutator, not 
held by either of the other types, is that the internal 
pressure can be determined at any time by measuring 
the deflection of the spring with a dial gage as shown 
in Fig. 3. The springs are calibrated before assembly, 
thereby giving a basis for converting dial gage read- 
ings into equivalent pressure directly. The maintenance 
of these commutators is somewhat more specialized 
than the other types, yet can be successfully serviced in 
shops that have the correct factory-built tools and gages. 


@ © Report on German Method 
of Making Metalized Capacitors 

The Office of Technical Services, Department of 
Commerce, has recently announced the availability of a 
new report on the German process of manufacturing 
metalized paper capacitors. The new report has been 
prepared by the British Intelligence Objectives Sub- 
Committee and adds to the information previously re- 
leased by providing a step-by-step description of the 
complete manufacturing process. The report includes 
16 pages of the German manufacturers’ specifications 
for capacitor materials plus other data. 

Copies of the report (Metalized Paper Capacitors ; 
PB-39361; 58 pages; including diagrams and photo- 
graphs) may be obtained directly from the Hobart 
Publishing Company, Box 4127, Chevy Chase Station, 
Washington 15, D. C. The price is $3 a copy. 
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To help you lower product costs, improve 


product performance for 1947 production... 
let usshelp you do your Fractional H. P. motor 


engineering NOW.... 


You can take an effective step towards avoiding competi- 
tive disadvantages next year. Consult with our engineers 
NOW if you plan to use production-run quantities of small 
motors (1/500 to 1/15 H.P.) in your 1947 products. It 
will help ensure delivery of motors to your assembly lines 
on time. And your cost and performance problems will be 
solved during the earliest stages of planning to your best 
advantage. Our skilled, experienced factory engineer will 
meet with your engineers in your own plant. In an- 
swering your questions on small motor design, engi- 


F. A. SMITH MANUFACTURING CO., INC. 
250 DAVIS STREET ROCHESTER 2, N. Y. 
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neering and production, he’ll apply the latest 
and most complete technical information. 
Write today, describing briefly your product 
design plans. 
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ELECTRIC TOASTERS ELECTRIC HOUSEHOLD REFRIGERATORS 
SALES BILLED (NEMA MEMBERS SHLY J THOUBANES OF UNITS) SALES IN THOUSANDS OF UNITS (NEMA MEMBERS ONLY) 

















Motors and Generators—Components include all Electric Toasters—Based on reports of companies 
sizes of a-c generators ; integral horsepower, polyphase participating in NEMA activities. 
induction motors up to 200 hp; integral horsepower 
d-c motors and generators up to 200 hp and % to 
150 kw (from Aug., 1940) ; and integral horsepower 
single-phase motors (from Jan., 1944). Fractional 
horsepower motors not included. 


Electrical Insulating Materials—Components include 
laminated products, manufactured electrical mica, spe- 
cial electrical porcelain, varnished fabric and paper, and 
vulcanized fiber. 


TTS 






Radio Receivers—Figures include manufacturers’ Electrical Energy—Through 1945, average monthly 
sales of all models—console, table, combination, battery- sales. 
operated and automobile. Electric Household Refrigerators—All sizes ; domes- 
Gearing—Does not include turbine or propulsion tic and foreign sales included. Based on reports of com- 
gearing. panies participating in NEMA activities. 
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SIBILITY 


WITH LUMARITH* PLASTICS — 
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The transparent Lumarith housing of the Underwriters’ Labo- 


ratories approved Vis-O-Glow Lightning Arrester is not just a 





sales stunt. . . It is a planned part of the product's design, and 





an excellent example of the way in which plastics can con- 





tribute to product improvement. 





This inside-type arrester incorporates a tiny neon gas tube 


to ground electrical currents which might otherwise harm 





radio circuits. The transparent housing of Celanese Lumarith 





plastic provides the dielectric strength required, gives physical 





protection to the tube and other arrester parts, yet provides 


visual check on tube operation at all times. 
UL approved Vis-O-Glow Lightning —_—_—_—_— 


Arrester, manufactured by L. S. Brach Wh | . d : . 
. en anning new products, consider the extra possi- 
Manufacturing Corp., Newark, N. J. P 9 P , P 


bilsation suche’ olf teestth be bilities for improvement through plastics. It is the job of the 
Sterling Plastics, New York Celanese Technical Service Staff to bring these to your atten- 
tion—to furnish previews of plastics performance that will 


* suggest economies and shortcuts. And remember, a product 


benefits most from plastics if the right formulation is written 
into its specification. Plastics Division of Celanese Corporation 
| of America, 180 Madison Avenue, New York 16, N. Y. 


*Reg. U.S. Pat. Off. 
t Trademark 


LUMARITH* FORTICEL*® CELCONT CELLULOID* VIMLITE* 
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COMPACT A-C MOTOR 


Small, shaded pole induction-type motor shown here 
(Model MS) is described as combining unusual power 
with compactness. It has a broad range of applications 
such as coin-operated mechanisms, signals, switches, busi- 
ness machines, radio tuning, time controls, etc. Overall 
dimensions are only 3% x 2 x 1% in. less shaft extension. 





Weight is 1 lb, 2 oz. Specifications: 117 volts, 60 cycles, 
continuous open rating with 50 C rise. Available for any 
specified voltage from 24 to 250 and frequency of 40, 50 or 
60 cycles. Shaft-starting torques range from % oz-in. at 
10 watts input to 2 oz-in. at 36 watts input. Input depends 
on duty cycle requirement and is limited by permissible 
temperature rise. Minor variations from standard models 
may be incorporated to fit special requirements. The 
Alliance Manufacturing Co., Alliance, Ohio. 


SELF-CONTAINED VARIABLE SPEED DRIVE 

Fully integrated variable speed drive incorporates in one 
compact unit the motor, variable speed transmission, and 
speed reducer. Unit provides infinite range of stepless 
speeds. Moving parts are totally enclosed in an aluminum 
case for protection against dirt and dust. Operation is by 





means of a handwheel, thus instantly increasing or de- 
creasing output speeds to provide smooth, stepless speeds 
over the specified range. Reversed direction is obtained 


without shock to driven machine by first reducing speed 


of transmission to zero, then reversing motor and acceler- 
ating in opposite direction. 

Design of the speed drive combines four essential ele- 
ments: (1) a constant speed motor, (2) a conventional- 
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type variable speed device consisting of two expansion 
pulleys and a V-belt, (3) a single mechanical differential, 
and (4) a gear head. The infinite speed range is produced 
by combining the basic principle of the conventional vari- 
able speed transmission, using a 4:1 speed range, and the 
mechanical differential. 

Overall dimensions of unit are approximately 9 in. wide, 
12% in. high, 28% in. long. For 1-hp output, six output 
speed ranges are available, starting at 0 to 17 rpm with 
top range 0 to 1200 rpm. Unit may be adapted for remote 
control operation. Lamb Electric Co., Kent, Ohio. 


AIR-COOLED TRANSMITTING TRIODE 


High-frequency air-cooled transmitting triode (5541) 
features several unusual design elements developed spe- 
cifically for use with a highly efficient grounded plate cir- 
cuit in an FM transmitter. This tube is described as being 





highly adaptable for other applications and can be used in 
grounded cathode or grounded grid circuits. 

Structural details reflect many techniques developed dur- 
ing the war in the manufacture of cavity magnetrons and 
other special electron tubes. In addition to the highly 
efficient 4-strand thoriated tungsten type filament, design 
features include a self-supporting type filament structure 
that eliminates sliding contacts, insulators and tension 
springs; cooling fins designed to use available standard 
air blowers; and low inductance, high conductivity leads. 
Filament has a nominal rating of 55 amp at 7.5 volts. 
Maximum plate voltage is 8000 volts and plate dissipation 
is 10 kw. Tube is capable of operating at full ratings up 
to a frequency of 110 mc. Western Electric Co., 195 
Broadway, New York 7. 


PIN-PLUG TYPE MAGNETIC RELAY 


Midget-type magnetic relay (designated Bulletin 106) 
for remote or automatic control operations in industrial 
and electronic equipment, etc., now features pin-plug con- 
nectors for mounting in panelboard receptacles. This 
permits complete wiring of a circuit before placing relay on 
the panel, thereby facilitating replacement and periodic 
testing. Another new feature of this relay is the molded 
phenolic insulating base. 

Relay is suitable for a-c or d-c operation on standard 
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| PRODUCTS FOR THE 
BUILDING TRADES 


) © Copper Sheet @ Copper Strip 


® Copper Nails and Rivets © Copper 


j Ridge Rolls @ Copper Eave Troughs 


® Copper Conductor Pipe 
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The Everlasting Symbol 
of Quality in Construction 


ARTICULARLY today . . . when so many building materials 

and construction standards are suspect . . . Hussey Copper, 
visibly evident on ridge roll, flashings, eave troughs and 
conductor pipe, stands as a symbol of careful material 
selection . . . quality construction. 

For Hussey Copper has always had the industry's recogni- 
tion for uniformly high quality, easy workability, and the age- 
less durability that only pure copper can give. 

Identify your jobs with the best... let your own excellent 
craftsmanship and Hussey pure Copper and Copper Products 
symbolize the top quality of your job. 





| frequencies and voltages up to 125 volts, and is available 
| with single- or double-pole and single- or double-throw 
| silver contacts. Single-break contact ratings for standard 
| relay are 4 amp, 125 volts, 60 cycles, noninductive loads. 
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Convenient, time-saving serve = Standard relays are of the open type, but where required, : 

ice on a wide variety of steel molded phenolic, steel, watertight or other types of covers J 

products is available at the =| can be provided. Ward Leonard Electric Co., 34 South § 

Ryerson plest aserett you. St., Mount Vernon, N. Y. ; 

Steel is short but Ryerson stocks ‘ 

Products include: Bars, Strus- are improving. All products in HIGH-VOLTAGE VACUUM-TYPE CONDENSER , 

turals, Plates, Sheets, Tubing, p : ; ' 
Oe ee Se stock cut to size and delivered Compact, vacuum-type condensers (RC100-20) are 
Sete Sake cat’ Matinee. promptly. Check Ryerson when specially designed to handle high r-f current without over- 
oh. Welts ter Sik Con. you need steel. heating. Applications are indicated in high-powered r-f 


transmitters and industrial oscillators, also in dielectric 
and induction heating equipment, welding units, diathermy 
apparatus, etc. 

Features providing low r-f resistance include silver- 


| plated copper contact terminals, large-diameter copper-to- 
| glass seals, and a multiplate assembly which is brazed into 
a single rigid unit. This rigid construction serves to elimi- 


loseph T. Ryerson & Son. Inc. Chicago, Milwaukee, St. Louis, Detroit, Cincinnati, 
Sieveland, Buffalo, Pittsburgh, Philadelphia, Boston, New York, Les Angeles 





nate audio frequency-mechanical resonances in the con- 
tivity so that generated heat is conducted through the 
3 terminals and dissipated in the associated circuit elements. 
...18 THIS your | . st hur 
Ma > Maximum ratings are as follows: Capacitance—100 +4 4 
yer cent mmf; peak r-f voltage—20,000 volts; d-c voltage— 
a I I g 


ss = = __._ | denser. Heavy copper terminals provide high heat conduc- 
Design also provides protection against humidity, dust, etc. 
16,000 volts; rms current—60 amp; frequency—at ratings 





Eliminate Rusting of 





5 
Parts in Production 
; 
Dent allow rust to ruin your newly processed up to 30 mc; ambient temperature—50 C. Length (over- 
iron and steel parts after machining, pickling, all) is 7%4 in., diameter, 2%4 in. This is the first of a new 
deburring or plating; before assembling, storing and line of vacuum condensers to be made available by these { 
shipping. Follow regular clear-water rinsing pro- manufacturers. Raytheon Manufacturing Co., Power Tube 
cedure with a quick dip of WET parts in solution of Div., Foundry Ave., Waltham 54, Mass. 
Oakite S ecial Protective Oil ROLLED NICKEL-CLAD STEEL STRIP } 
i p Rolled nickel- or monel-clad strip steel is announced in 
: b a widths between 1% in. and 10% in., in coils ranging up to 
This indoor rust preventive saves time, eliminates several hundred feet. Corrosion resistance and strength \ 
use of centrifugal or oven dryers. Leaves no stain of nickel or monel is thus effectively combined with the ¥ 
.++no tenacious film to slow subsequent operations. properties of steel, while the cost is described as approxi- 
Easy to apply ... easy to remove. Write TODAY mately 30-35 per cent below that of solid nickel or monel _ | 
on letterhead for FREE 16-page booklet of details. strip. ; 
The strip is supplied with cladding on one side or on 
! OCAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N. Y. both sides, as may be required. Standard cladding thick- 
. Technical rent Sie Conveniently Located in All Principal ness is 10 per cent of total thickness. In cold-rolled strip, 
. ie ot Se et Site ond Cmede | standard total thickness ranges from 0.010 and 0.125 in.; & 
OAKITES “CLEANING | in hot-rolled strip total thickness ranges from 0.095 and. § 
MATERIALS - METHODS - SERV! The bond between the steel base and the nickel or monel 
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Use ROCKBESTOS Wires, Cables and Cords 
to Keep Your Products in Active Service 


Makers of all sorts of products ranging from airplanes to electronic 
devices, Who spend a lot of time and money trying to make them 
failure-proof, can appreciably reduce electrical failures by turning their 
wiring problems over to Rockbestos. 
be Build customer-satisfaction into your products with wires, cables 
and cords designed to give them wide safety margins for long-range 
operation under the most severe conditions. Reduce profit-eating 


f 









‘ returns for repairs or replacement and expensive service calls with 

t | Rockbestos constructions that have been time-tested under heat and 

th | moisture, oil, grease or corrosive fumes in everything from airborne From these three basic 
he } radio equipment to hot metal cranes. Rechbestes constructions 
i- | For information, samples, recommendations or engineering as- ee ee oT 
rel sistance write to the nearest district office or: ta ‘aisha - ae cok 
on ROCKBESTOS PRODUCTS CORPORATION nance tiegiaaddlaes wath! 
*k- 832 Nicoll St., New Haven 4, Conn. coating eennione: 

ip, Kar 

“| ROCKBESTOS «......: nor 

= 4% Permanent Insulation Sea’ asl 

nel ~ . 


NEW YORK BUFFALO CLEVELAND DETROIT CHICAGO PITTSBURGH ST.LOUIS LOS ANGELES SAN FRANCISCO 
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ESICO 
SPOT SOLDERING Dependability is only one 
MACHINE of the many outstanding 





qualities enjoyed by all 
ESICO products for al- 
most 20 years. Efficient 
and economical operation 
are assured with these 
fine tools. For better per- 
formance, get ESICO 
Soldering Equipment! 


H. 


A real time-saver. Treadle-oper- 
ated. Automatically advances iron 
and solder, leaves operator’s hands 
free for work. 


Write Today 
for Complete 
Information on 
the Esico Line 
ESICO 
SOLDERING IRON 
CONTROLS 







Positive TIP control prevents over- 
heating—tip cannot fall below sol- 
dering temperature. The only 
practical method of controlling heat 
in the tip—an exclusive ESICO 
feature! 












HeReg. 0.5. 






Pat. Off 


ELECTRIC SOLDERING IRON CO. Inc. 


2846 West Eim Street, Deep River. Conn. 



























BRAININ 
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PRECISION SERVICE... 
from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 


eae BIMETAL 
; PRECIOUS METAL PRO S FOR ELECTRICAL MANUFACTURERS 


C..S. BRAININ CO. 
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cladding is described as being inseparable by mechanical 
means or by heating, thus making the clad strip freely 
adaptable to stamping, spot-welding and other fabricating 
methods common to standard low-carbon, deep-drawing 
steel. Superior Steel Corp., Carnegie, Pa. 





ELECTRONIC VARIABLE SPEED CONTROL 
Small, electronic variable speed control for 230-volt d-c 
motors from a 230-volt a-c power source can be used on 
any shunt-wound motor up to and including % hp. Ap- 
















plications of this unit (designated MCVAI) include drill 
presses, winding machines, milling machines, and, in gen- 
eral, where a compact control is desired and automatic 
compensation for changing load and line voltage is not 
necessary. 

Armature voltage is continuously variable for speed 
control from zero to base speed of the motor. This voltage 
is supplied from the tap of a continuously variable, manu- 


| ally controlled autotransformer. The variable voltage 


furnishes power to a 4-tube bridge rectifier supplying direct 
current to the motor armature. Field voltage is taken 
from fixed tap on the transformer and remains constant. 
A bridge-type rectifier circuit is also employed for the field 


| current. In addition to the manual speed-control knob, a 


switch on the front of the cabinet provides for forward, 
reverse or stop operation. Remote-control and dynamic 


| braking accessories are available. Weltronic Co., 19500 


W. Eight Mile Rd., Detroit 19. 


VERSATILE CENTRIFUGAL PUMP 


Compactly designed, cast iron, bronze-fitted, pedestal- 
type centrifugal pumps (trademarked Pedrifugal), de- 
signed to operate in any position, are particularly adapt- 
able for broad applications in electric commercial washing 





and cleaning machines, machine tools, air-conditioning 
units, bottling machinery, etc. Pumps are designed for 
use with the manufacturers’ Texrope V-belt drives. An 
infinite range of capacities is available regulated by size 
of sheaves and power supplied. 

Three principal sizes are available: 1 x 1 in.; 2 x 2 in.; 
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A New CLARE Stepping Switch 


for Your Most Exacting 
Control Demands 


Here’s a new Clare Spring-Driven 

Stepping Switch that will select any 
channel or circuit path out of twenty 
...or forty. It will give automatic 
control of a series of operations... 
provide an accurate counter with 
initiation of impulses supplied by 
the objects to be counted. Combined 
with one or more switches as coun- 
ters, it is a dependable totalizing 
switch. 
Like all Clare Relays and electrical 
control apparatus, this Clare Spring- 
Driven Stepping Switch is built for 
the tough job... for applications 
that must have dependable, precise 
performance. 


If your requirements are top notch 

. if just an ordinary relay or step- 
ping switch won’t do... Clare sales 
engineers are located in principal 
cities to show you how Clare prod- 
ucts can provide just the perform- 
ance you must have. 


Ability of Clare products to meet 


your most exacting control demands 
stems from Clare’s up-to-the-minute 
engineering, careful selection of 
highest quality materials and man- 
ufacture that adheres closely to pre- 
cise standards. 

That is why users of Clare ‘‘Custom- 
Built’? Relays represent the top 
names in American industry ... con- 
cerns who stake their good name on 
Clare performance. 


Join the thousands of designers who 
have learned to count on Clare Re- 
lays and Clare ‘‘custom-building.”’ 
Contact your nearest Clare sales 
engineer for information and ad- 
vice. He is listed in your telephone 
book. Let us send you the new 
Clare Engineering Data Book, 
packed with information you can 
use. Address: C. P. Clare & Co., 4719 
West Sunnyside Avenue, Chicago 
30, Illinois. Cable address: CLARE- 
LAY. In Canada: Line Materials 
Ltd., Toronto 13. 


“Custom-Built” Multiple Contact Relays for Electrical 


and Industrial Use 


SPECIFICATIONS 


OPERATION 


Automatic, or remote-controlled. 


WIPERS 


One to eight, traversing individual contact 


levels. 


INTERRUPTER SPRINGS 


Usually Form 1B, to open operating current 
at the end of each step. As many as eight 
contact springs may be provided. Con- 


tacts: single. 


OPERATE SPEED 


Remote-controlled operation— 30 steps per 
second maximum; Self cycling operation— 
60 steps per second average. 


FINISH 


Framework and armature—cadmium; Bank 
contacts and wipers—phosphor bronze. 


SIZE 
Overall length —5 5/16’; width 2’; 
height—4 3 16”. 





HAYDON Automatic Reset 


For applications such as time delay relays, 
where automatic re-setting is required, HAY- 
DON engineers have built into the 1600 
series gear unit a magnetically operated 
counterbalanced gear shift. This automatic- 
ally engages and disengages the gear train 
when the motor field is energized and de- 
energized. The drive shaft is then reset back 
to starting position by an external spring. It 
gives uniform engaging and disengaging 
action, irrespective of the mounting position 
of the motor. 


® This construction is available in speeds 
from 15 RPM down to one revolution in 
10 minutes. 


Write for the new HAYDON cata- 
log for detailed description of 
this and other HAYDON timers. 







MANUFACTURING COMPANY 
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3x 3in. Capacities are from 10 to 500 gpm at heads from 
10 to 100 ft. Power requirements are from % hp to 15 
hp. Pumps are supplied separately, or complete with steel 
base, motor and V-belt drive. Illustration shows 3 x 3-in. 
pump (left) with 34-hp motor and drive. Units are splat- 
ter-finished with gray enamel. Allis Chalmers Manu- 
facturing Co., Box 512, Milwaukee 1. 


ALL-RUBBER COLD CABINET LID 

All-rubber lid for commercial electric refrigerating units, 
such as ice-cream or frozen food cabinets, features these 
advantages: (1) Corrosion-resistant, fabric-reinforced 


1 





hinge requires no lubrication. Solid construction prevents 
seepage of liquids into cabinet. Simple nonbinding flexing 
action serves to prevent springing even under severe serv- 
ice (laboratory tests show hinge can withstand 750,000 
flexures under accelerated aging conditions). (2) Special 
black compound used for lid combines characteristics of 
hard and soft rubber thus giving lid long-life toughness 
and elasticity. Also imparts to lid resistance to moisture, 
syrups, fats, etc. (3) External design provides smooth top 
surface with no jutting hinges, channel strips, etc. Either 
section swings back almost flat. (4) Concave rim main- 
tains full contact with throat collars at all points thus as- 
suring a positive seal against loss of cold air. There are 
no separate rubber strips in the rim. Danger of frosting 
at contact points is avoided as there are no rubber strips 
in the rim to buckle or pull away. The B. F. Goodrich 
Co., Dept. EM-17, Akron, Ohio. 


TWO-POLE REFRIGERATION 
CONTROL SWITCH 


Versatile line of switches (270 Series) for temperature 
and pressure control in refrigerating equipment features 
load-carrying, 2-pole construction. This construction makes 
it possible to: (1) Control polyphase motors (where pro 





tection against single phasing is provided) without the 
use of line starters; (2) incorporate two separate circuits 
necessary for the control of single-phase multiple systems 
or polyphase systems when one pole is used as a pilot 
control (for example, one control can start simultane- 
ously the condensing unit and open the magnetic valve) ; 
(3) control two separate load circuits such as two single- 
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Of course you recognize the Standard 
SPEED NUT shown above, but just look 
at the “nightmare” our development 
engineers dreamed up, to provide multiple 
fastening and operational functions in a 
single unit! It is used in the assembly and 
mounting of television transformers (see 
sketch) and you can readily understand 
its advantages over special mounting 
brackets and individual, hard-to-handle 
threaded nuts and lock washers. 

In addition to the widely-used standard 
types of SPEED NUTS, hundreds more 
are functionally designed to combine 
assembly operations, eliminate unneces- 
sary handling of parts, speed-up produc- 
tion and thereby reduce final costs. They 





MORE THAN 4000 


+ # & & “@ 






is also a Speed Nut! 


are fabricated on specially designed, 
automatic machines which produce com- 
pletely finished parts at high speeds. 
There must be some step in the assem- 
bly of your product where, by changing 
over to SPEED NUTS, your costs could 
be reduced and your product improved. 
Why not send us your assembly details, 
or better still, send in the parts involved. 
We will be glad to give you a complete 
fastening analysis ... at no cost. 


TINNERMAN PRODUCTS, INC. 


4042 FULTON ROAD CLEVELAND 13, OHIO 


In Canada: Wallace Barnes Co., Ltd., Hamilton, Ont. 
In England: Simmonds Aerocessories, Ltd., London 
In France: Aerocessoires Simmonds, S. A., Paris 
In Australia: Aerocessories, Pty., Ltd., Melbourne 
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WHY USE GEARS 


OFFSET SHAFTS 


FOR 


WHEN WALKER-TURNER FLEXIBLE 
SHAFTING SAVES 25 TO 75%? 


One easy-to-connect flexible shaft replaces two bevel gears, 
a sleeve bearing, a pillow block, and much machining and 
assembly time in the example shown above. It saves 25 to 


75% of the cost! 


Just look over your own designs and you'll find many 
similar details where you, too, want control or power shaft- 
ing that acts like a direct connection, goes around corners, 
dodges obstacles, isolates vibration, and carries its own 
bearings. Shafting that’s easy to assemble and easy to 


service. Shafting that's no sissy in the tough spots. 


That's Walker-Turner flexible shafting. All types for all appili- 


cations. We'll help with the design at no obligation to you. 


ry 


Send for new 


flexible shaft 


ty 
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GOES AROUND 
CORNERS AND 
OBSTACLES 


CONNECTS SHAFTS 
ON STATIONARY & 
MOVING ELEMENTS 
WALKER-TURNER COMPANY, INC., / 


Plainfield, N. J. Onc J 


FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 
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control (For example, one control can start simultane- 
phase motors, or (4) control any other combination within 
electrical specifications. 

Simple, direct-reading, calibrated scales show directly 
both cut-in and cut-out points. Settings remain perma- 
nent, as vibration or mounting position does not affect 
calibration or accuracy of performance. Switch elements 
are designed for sturdiness and include large steel-backed 
silver contacts electrically welded to beryllium copper 
strips. All flexible leads are eliminated. High-tensile 
strength plastics cover is provided. Switch is designed 
for use with 1-, 1%-, and 3-hp motors in accordance with 
electrical specifications. Two temperature ranges (—25 F 
to 40 F and 20 F to 100.F) cover standard commercial 
refrigeration and air conditioning requirements. Full 
range of differential adjustment is provided. Penn Elec- 
tric Switch Co., Goshen, Ind. 


ELECTRONIC RESISTANCE 
WELDING CONTROL 


Line of nonsynchronous electronic resistance welding 
controls meets new NEMA standards. It incorporates com- 
binations of ignitron contactors and sequence-weld timers, 
with or without electronic heat control, all mounted in a 





single cabinet. The controls are adaptable to various 
mounting arrangements. All interconnections between 
individual control elements are made at the factory. The 
ignitron contactors serve to provide high-speed operation 
and flexibility. The sequence-weld timers assure timing 
accuracy regardless of normal time-voltage variations. 
Electronic heat control provides smooth stepless adjustment 
of welding current. Facilities for easy servicing and re- 
placement are incorporated. 

In addition to this new line of nonsynchronous controls, 
the manufacturers have announced redesign of their com- 
plete line of synchronous controls for resistance welding 
machines. Redesign features the housing of all com- 
ponents in one compact cabinet. (Illustration shows one 
of the new line of nonsynchronous controls.) General 
Electric Co., Apparatus Dept., Schenectady 5, N. Y. 


EXPANDING TUBE TYPE THERMOSTAT 


Rugged, highly sensitive thermostat (C-1100 Scaico) 
for diverse applications, such as heat exchangers, electric 
melting pots, molding presses, alarm systems, hot plates, 





| EXPANSIBLE = NICKEL IRON 
SUVER CONTACTS SHELL NON EXPANSIBLE LOCK NUT 
MEMBER optional ADJUSTING SCREW 
—_——— 





etc., features a specially designed contact assembly that 
operates on the expanding tube principle. Contacts are 
normally held closed by spring action of assembly (see 
cross-sectional drawing). Contacts are separated by an 
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BEDINGER 


14” and 18” 
STRAIGHT BED 
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These tapered roller 
bearings running in 
oil, precision adjusted 
to eliminate end-play, Spifhing Lathe than other mokes; you 
will withstand —moxi- get Sensible, engineered improvements 
mum continuous com- 
bination thrust load. 
The production proved erating life. 
spindie mount. 


Vow invest no more in a fine Bedinger 
















that speed production, insure long op- 


27” straight bed shown above, 
@GUipped with single-speed motor and 
#-tpeed Lima Drive. For flexibility we 


ee Wega from drive to spindle and 





Weary, solid construction eliminates 


Combination screw rec@mmend 2-speed motor with Lima 

tailstock with 4” and drive. A push of button changes from d oe 
9” fast travel rotary low to high or high to low without port spoilage caused by vibration. 
cam safety lock. 2” stopping spindle. 


screw take-up can be 
used in combination 
with cam-lock in either 
4” of 9” position (Pat. 
applied for). 





- 


BEDINGER PRECISION CO, 
815 Cahvenga 
Los Angeles 38, California 
Please send me complete information as to price, specifications and 
delivery date on a Bedinger lathe. | am interested in a 
0 14” straight bed DC 18” straight bed 
© 27” straight bed convertible © 27” x 60” gap bed 


Tool-rest. Two 1” 
spacers and 1” 
threaded collar on T- 
rest shank assure posi- 
tive vertical adjust- 
ment. Interlocking ser- 
rated collars automati- 
cally lock T-rest shank 
in any position, T-rest 
cannot turn or slip. 
(Pat. applied for). 


Firm Nome 





Title 





Street 





City and State 
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LOVEJOY 


































CHICAGO — 


Variable Speed 


TRANSMISSIONS 


For New or Old Equipment 





Simply shift lever for exact speed of any job. Facili- 
tates handling. Compensates for size, material, and 
temperatures. Corrects speedability of different opera- 
tors. Changes speed while machine is running. Main- 
tains precision. Increases production. Compact, all 
metal, completely enclosed. Fewest wearing parts. 


Alemite fittings. 
““Select-O-Speed” 


Lever control 
Capacities to 744 h.p. 


WRITE FOR LATEST IDEAL Ratios up to 10:1 
“SELECT-O-SPEED” CATALOG 
Shows IDEAL Transmissions, Variable 
Speed Pulleys, wide V-Belts, Drive 
Sheaves, Adjustable Motor Bases, 

etc. Deliveries from stock. 


LOVEJOY j 


FLEXIBLE COUPLING CO. | 


Mfrs. of Lovejoy L-R Flexible Couplings 
5049 W. Lake St., Chicago 44, Ill. 
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opposing force caused by temperature expansion of the 
brass tube in which the assembly is mounted. Contrac- 
tion of the tube serves to renew contact. Adjustment 
screw can be set so that the control will become operative 
at any desired temperature. The heavy-duty contacts are 
silver. Spring rating is approximately 8000 psi, thus 
assuring high resistance to shock, combined with high sen- 
sitivity. Sensitivity is +2 F on l-amp load. Thermostat 
is 2% in. long and % in. in diam. Weight is only 1% oz. 
Range is 0 to 600 F. Unit is rated at 600 watts. Another 
model, somewhat larger, can handle 2500 watts and has 
a sensitivity of +1 F on l-amp load. Thermostat comes 
in three types with same basic sensitive element but modi- 
fied to serve as conduction (illustrated), convection, or 
immersion type. Smith Control & Instrument Corp., 1329 
Highland Ave., Needham 92, Mass. 


HIGH-SPEED SOLENOID AIR VALVE 
Solenoid-operated 4-way, 4-port air valve (Model SV- 
4) provides positive, high-speed operation for controlling 
air cylinders in machine tool applications. Small size and 





light weight permit close mounting to cylinders, thus elimin- 
ating excessive piping. Valve as illustrated is of the pres- 
sure-sealed poppet-shuttle type. Solenoid plunger travel is 
only % in. Available sizes: % in., % in., % in. and % in. 
Operating ratings are low: 1.42 amp inrush at 110 volts, 
60 cycles; 0.22 amp. sealed. 

Valve is made of non-corrosive materials throughout and 
has been designed for rugged service. Body is of aluminum. 
A 5-port type is also available. Both types can be mounted 
in any position. All parts, in both types, are interchangeable. 
Automatic Valve Inc., Farmington, Mich. 


REFRIGERATION CONTROL SOLENOID VALVE 

Solenoid valve for refrigerant flow control (SV-11) 
comes in a standard outlet box to facilitate mounting. 
Electrical connections are made easily by using one of 





three knockouts in the box. Coil can be removed and 
replaced without disturbing electrical connections to ther- 
mostat or other electrical devices. Valve meets UL re- 
quirements and features low power consumption and quiet 
operation. It is available in the following standard volt- 
ages: 115 volts, 60 cycles, and 230 volts, 60 cycles. Also 
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COCOON, the amazing new protective packaging 
applied with a spray gun, affords perfect protection 
against snow, rain, moisture, sun—keeps safe any- 
where anything from a ball bearing to a locomotive. 
COCOON eliminates the use of greasy protective coat- 
ings; makes possible shipment or storage of equip- 
ment in ready-to-use condition. 

No matter what your protective packaging problem 
—whether it involves lathes, farm equipment, motors, 
household appliances, tiny metal parts, or huge ma- 
chines—it will pay you to check the amazing features 
of COCOON against your needs and submit your prob- 
lem to us for analysis. R. M. Hollingshead Corpora- 


tion, Coatings Division, Camden, N. J.; Toronto, Can. 


Package with Cocoon 
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OCOON Poctective Packaging 


Spray gun and air supply only equip- 
ment needed . . . bridges gaps up to 
20 inches . . . no rust preventive treat- 
ments needed . . . permits packaging 


of equipment ready-to-use . . . resists 
attack by major mildew and mold 
groups... tensile strength 2000 p.s.i.; 
elongation 200% . . . won't soften at 
plus 180°F.; remains flexible at minus 
40°F. ... has extremely low moisture- 
vapor transmission rate . . . makes 
packaging easy regardless of size and 
shape complications . . 
need for any pre-designed forms or 
fabrications . . . 
equipment in long, continuous sheets. 


. eliminates 


easily stripped from 


A PRODUCT OF 


WWellingthead 


LEADER IN MAINTENANCE CHEMICALS 
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MAKE MORE MONEY 
BY REDESIGNING FOR 
RETAINING RINGS 


The illustration shows another wise 
use of retaining rings on Delta Drill 
Presses. 

Hundreds of machines and products 
can be designed to use these inexpen- 
sive, yet efficient, artificial shoulders. 
They save money and metal. 

When so many costs are rising you 
can keep up your margin of profit by 
smart designing. Don't cut down shafts 

to make shoulders—it’s useless waste. 
| Groove your shafts and housings and 
use these high grade steel rings. 

Write us today for descriptive fold- 
ers; let our engineers consult with yours. 


THE NATIONAL LOCK WASHER CO. 


Newark 5, New Jersey Milwaukee 2, Wisconsin 


OWOVUO 


134 





| terminals are needed. 
| approved metal enclosure, less outlet box. 


can be supplied with larger outlet boxes where multiple 
And it is also available mounted in 
The Henry 
Valve Co., 3260 W. Grand Ave., Chicago 51. 


THERMAL CUTOUT SWITCH 
Sturdy thermal cut-out switch (Type RM Ula-Snap) 
for general use in appliances and industrial machines will 





Pushbutton 
Unit is mica-insulated and is pile- 
1500 watts, 110/220 volts, a-c. 
0-150 F, 0-300 F, and 0-700 F. 


cut out at any predetermined temperature. 
reset is incorporated. 
constructed. Rating: 
Temperature ranges: 


| Overall dimensions, including terminals are: 1 x 1 x 3% 


in. Two mounting holes with %e-in. centers are provided. 
George Ulanet Co., 413 E. Market St., Newark 5, N. J. 


HIGH-CURRENT FILTER CAPACITORS 
Lightweight, small 3-terminal network filter capacitors 
are announced for general application in attenuating radio 
interference from electrical equipment. The capacitors 





were originally developed for similar use in Army equip- 
ment and are now available in capacitance values up to 
0.75 mf. They are rated for continuous duty up to 100 
amp, 250 volts, a-c. Capacitors are hermetically sealed 
and have corrosion-resistant metal housings. Solar Manu 
facturing Corp., 285 Madison Ave., New York 17. 


SENSITIVE LOW PRESSURE SWITCH 
Sturdy and sensitive pressure switch (designated LP) 
controls electric circuits actuated by extremely low pres- 
sures or vacuums, either gas or liquid. Specifiic functions 
include regulation of machine tool protective devices; con- 





trol of low-pressure blower systems; control of vacuum- 
filling processes; and in general where small differential 


| pressures have to be detected. 


Operating range: pressures from 0 to 30 in. water pres- 
sure, vacuum, or both. Nominal value of pressure differen- 
tial between on and off positions is held to close tolerances. 
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Conventional contacts, may—or may not—‘‘work.”’ Cer- 
tainly contacts of correct materials, specially designed, and 
adapted to the conditions under which your equipment 
operates, will give much more satisfactory performance, 
and eliminate troubles—usually at a saving in manu- 
facturing costs. 


BEGIN AT THE BEGINNING ----SOME OF THE FACTORS 


Everything that can be known, should be known, about the functions of 
your contacts and conditions under which they are to operate. The Fansteel 
Laboratory can greatly facilitate the work by cooperation in compiling the 
complete data. Some of the factors are: 


@ Expected current load 


@ Peak make and break 
voltage 


@ Length of leads 
@ Contact opening force 
@ Wiping action 


@ Physical dimensions of 


contacts and backings 
@ Mechanical wear 


@ Surrounding atmos- 
phere 


@ Electrical erosion 


FANS T EET siete 


MAKERS OF 


WORLD’S 


FOREMOST 


@ Arc suppressing 
methods 


@Contact bounce or 
chatter 


@ Horizontal or vertical 
plane contact action 


@ Snap action 


@ Proper material for 
backings 


@ Peak make and break 
current 


@ Expected operating 
voltage 


@ Contact closing force 


@ Frequency of make 
and break 


@ Maximum contact 
separation 


@® Methods of contact 
assembly 


@ Foreign matter (oil, 
grit, etc.) 


@ Ambient temperature 


@ Heat generation and 
dissipation 


aL DIVIDU nN 
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For 32 years Fansteel engineers have specialized on contacts 
for electrical circuits of all kinds. As a result FANSTEEL has 
accumulated comprehensive data on operating character- 
istics of contacts under every conceivable condition. This 
great fund of knowledge is available to contact users in the Fansteel Consulting and Laboratory 
Service. Your problem is welcome for a prompt and thorough handling. 


| FANSTEEL || 


Rca 
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Product Engineers find valuable 

helps in our booklet "FANSTEEL 

ELECTRICAL CONTACTS—AN 

ENGINEER'S HANDBOOK.” 
Write for it. 




















Milford SEMI-TUBULAR Rivets -- 

| SOLID where solidity is re- 
quired for strength. 

SEMI-TUBULAR to save time in setting. 


A pin on Milford Rivet Setters engages the semi-tubular end 
of the rivet, guides it home accurately and instantly to make 
an unbreakable assembly. Costs cut. 
Time saved. Production speeded 
Milford designs and manufactures 
rivets in endless variety and makes 
15 standard models of bench and 
floor type rivet setters (special 
, models, to order). 


BENCH TYPE RIVET SETTER 


SETS 60 RIVETS 
A MINUTE 


in Metal, Wood, Fabric, Plastic 
or any combination of the four. 
Send blueprint or actual sam- 
ple for more information, or 


write for a Milford repre- 
sentative to call. 



















THE 
MILFORD RIVET 
& MACHINE CO. 

871 Bridgeport Ave., 
MILFORD, CONN. 
1014 West River Street, Elyria, Ohio. 


Inquiries may also be addressed to our subsidiary: 
THE PENN RIVET G MACHINE CO., PHILADELPHIA 33, PENNA 


ACTUAL SIZE 





. a limit switch manufactured to preci- 
sion instrument standards by Bendix-Friez. 
AMPTROL is rated at 1% H.P. Operates 
with less than 2 oz. differential pressure .... 
actuating travel .003". Contacts are of fine 
silver. A snap-acting switch that is rugged, 
compact, dependable. Write for further details. 


FRIEZ INSTRUMENT DIVISION 


Bendix Aviation Corporation 
1456 Taylor Ave. Baltimore 4, Md. 






*Trademark 


BENDIx 
AVIATION CORPORATION N41 





It may be specified in a range between 0.3 and 10 in. water 
pressure. Current capacity is 6 to 10 amp at 120 volts, a-c 
Snap-action SPDT contacts are provided. Switch is fac- 
tory-calibrated, but suitable adjustment screws are incor- 
porated. Single-hole mounting is provided by a % 18 
threaded stud. Rugged construction includes enamelled cop- 
per-flashed steel cover and corrosion-resisting copper- 
flashed steel frame. Actuating ae are of tinned phos- 
phor-bronze. Overall dimensions: 5%2 x 33% in. Weight: 
30 oz. Cook Electric Co., 2700 shen Ave., Chicago 14. 


PLUG-IN FLUORESCENT LAMP RESISTOR 


Wire-wound fluorescent lamp yesistor of the plug-in type 
(Bulletin 26) is used with single-lamp, portable fixtures as 





an adapter unit for operation on d-c lines. The resistor is 
mounted in a small, perforated metal enclosure 15% in. in 
diam by 11%4¢ in. in height, with spring pressure prongs at 
one end and a receptacle at the other. No wiring is required; 
unit is connected in series with the auxiliary d-c ballast. It 
is designed for use with fluorescent lamps up to and includ- 
ing a 20-watt (T12) 24-in. size. Ward Leonard Electric 
Co., 34 South St., Mount Vernon, N. Y. 


MIDGET-TYPE CAPACITOR 
Self-insulating plastics-cased capacitor (designated Am- 
con Little PL) measures only 24% x 1% in. and is intended 





for use in top chassis mountings where space is extremely 
limited. Capacitor has UL approval and has been designed 
to provide satisfactory service under high temperatures and 
over a wide range of climatic conditions. American Con- 
denser Co., 4410 N. Ravenswood Ave., Chicago 40. 


COMPACT ROTARY COUNTER 

Small, high-speed, rotary mechanical counter (“Y” 
Model) has been designed for use as an integral part of 
office machines, laboratory equipment, and light-duty pro- 
duction machinery. Capacity of counter is 999 to 99,999,- 
999. Figures are 0.180 x 0.0999 in., black on white back- 
ground, or reverse. Ratio is 10:1, or 1:1, as may be 
specified. Speed: up to 2000 rpm. Overall dimensions: 
1.777 to 3.056 in. long, 1.238 in. high, 1.202 in. wide. 
Finish: black wrinkle enamel. Durant Manufacturing Co., 
1929. N. Buffum St., Milwaukee 1. 
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Voarstor is made from 100 percent 
rag paper combined with Var} 


bias varnished cam 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT e@ WOODBRIDGE, N. J. 


Varnished Cambric Cloth eeu Malt le Lory 


4) wif ye) Varnished Cambric Tapes = “Varslot Combination Slot Insulation 
4a ater (TY Loe) Neen tre Synthetic Resin Extruded Tubing 
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A SYMBOL representing true Quality built 


into Fractional Horsepower Motors that 


reflect the skilled “know-how’ 


> 


of an organ- 


ization with years of experience in the man- 


ufacture of precision products. 


E.M.C. Fractional Horsepower Motors and 


Gear Reducers are built for a wide range 


of industrial and commercial applications. 






\ necisr: 


CUSTOM. Bunt FRACTIONAL BP. MOTO 


Kits: Patents Pending 


Electric Motor Corporation 


Division of Howard Industries 
Racine, Wisconsin 


>. 
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in this compact handle 


“SOCKET SCREW" KIT 


For men who like to have a complete supply 
of tools, yet dislike bulk and confusion, the 
Hallowell ‘Socket Screw” Kits are the 
answer. Their hollow, durable plastic han- 
dles hold interchangeable stee/ bits for most 
all purposes ... Phillips, Hex and Flat. They 
each have a swivel bit-chuck, which locks 
securely in five positions. In large and small 
sizes. 

Obtainable at Dealers throughout the 
country. If none near you, or he is sold out, 
send his name to us, along with yours, and 
you will be taken care of promptly. 


OVER 43 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 
JENKINTOWN, PA., BOX 594 


Chicago Detroit 
St. Louis San Francisco 





Boston Indianapolis 









HEAVY-DUTY MINIATURE THERMOSTAT 


Heavy-duty miniature-type thermostat (trademarked 
Master-Mite) for air conditioning and refrigerating units, 
motor protectors, semiautomatic electric irons and other 
applications in the industrial and appliance field, is a 





companion product to the manufacturers’ previously an- 
nounced Mighty-Mite. The new thermostat is rated for 
1500 watts at 110 or 220 volts, a-c, as against the 300-watt 
capacity of the earlier model. It is furnished factory 
preset to a temperature range of 550F and features. several 
design improvements. The new model is completely cased 
in aluminum, copper or nickel, and is insulated with 
silicon-resin-impregnated fiber glass. It is described as 
moisture-, dust- and tamper-proof, and is adaptable for 
uses requiring immersion in liquids. Mechanical Indus- 
tries Production Co., 219 Ash St., Akron 3. 


CAGE-TYPE NEEDLE BEARING 
Cage-type needle bearing illustrated is particularly adapt- 
able for spindles and high-speed applications and may be 
used both in vertical or overhung applications. Design pro- 





vides permanent alignment of rollers, thus reducing internal 
friction and increasing life expectancy. Cage is fabricated 
from antifriction, nonferrous metal. Cage pockets are coined 
to the contour of rollers. Rollers, retaining rings, and race- 
ways are so finished as to reduce friction and resist rust 
and corrosion. Rollers are square-ended for maximum effec- 
tive roller length. Internal clearances can be controlled to 
meet specifications. Bearing is available in a wide range of 
standard shaft sizes. Orange Roller Bearing Co., Inc., 557 
Main St., Orange, N: J. 


H-F DUAL-CONDUCTOR CABLE 
Twisted dual-conductor high-frequency cable (KT-51) 
has been specially developed for high quality FM and tele- 





vision receivers. Cable is designed to reduce locally in- 
duced interference to negligible proportions. This has 
been attained by combining advanced construction tech- 
niques and specially developed materials so that the cable 


ELECTRICAL MANUFACTURING 
















HE true cost of component parts in your product can only be calcu- 
lated by considering the overall assembly cost. Take couplings as an 
example. A few cents saved by purchase of inferior couplings often results 
in slower assembly at a cost much greater than the saving on the 
coupling itself. 

LORD Flexible Couplings are designed to cut those “hidden production 
costs’, and to improve the performance of your product in many ways. 











Good engineering and intimate acquaintance with production require- 
ments have been combined to create a new conception of coupling per- 
formance. Write for your copy of Bulletin 200-C, and see for yourself what 
LORD Couplings can do to speed production and improve performance. 
















LORD COUPLING AIDS TO PRODUCT AND PRODUCTION 


Delivers Smoother Power by absorbing shaft vibration. 


Eliminates Alignment Difficulties by accommodating more than the usual amount of par- 
allel or angular misalignment. 


Quiets Machine Operation by preventing transmission of noise between shafts. 
Increases Life of Bearings And Gears by cushioning shock and vibrational stresses. 


Requires No Maintenance because there are no moving surfaces to rub, chafe or wear; 
and therefore, no periodic lubrication is required. 


Protects Equipment by acting as a mechanical fuse. Will break under conditions of 
extreme overload, disconnecting the driven unit before serious damage is caused. 





LORD MANUFACTURING COMPANY, ERIE, PA. 


New York, N.Y. Detroit, Mich. Washington,D.C. Chicago, Ill. Burbank, Cal. 


Conedion Representative: Reilway & Power Engineering Corp., itd., Toronto, Cenade. 
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SIGMA SENSITIVE RELAYS- 


HAVE PROVEN THEMSELVES IN 
COUNTLESS APPLICATIONS: 


Telephone Dialing 
Aircraft Controls 
High Speed Keying 

. and many others 


Vehicular Communications 
Temperature Control 
Vacuum Tube Circuits 
Fire and Burglar Alarms 


SIGMA'S SPECIALTY is the combination of a fine relay and an unusually thorough 
approach to your specific application problem. 


SIGMA STANDARD RELAYS are available with various enclosures including fixed 
mountings, 5-pin, and octal male plug bases. 


w) > 


Sigma Instruments, INC. 
C/emactive RELAYS 
60 Ceylon | St., Boston 2 Boston 21, Mass. 


Hin "| TOP QUALITY 
Maj): AT LOW COST! 


DRAKE patents 


plus modern high 


New relays are being developed for 
special purposes. Send your requirements 
to SIGMA for dependable relay recom- 
mendations. 
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speed methods and 
machinery go a long 
way toward achiev- 
ing the traditional 
excellence and econ- 
omy of our produ- 
ucts. It should pay 
you in better per- 
formance and lower 
costs to specify 
DRAKE for all of 
ba. the Socket and 
Jewel Light Assem- 
blies you need. Ask 
for prices and the 
newest Drake Cata- 


Ske = 


etl en ees 


1713 W. HUBBARD ST., CHICAGO 22, ILL 





provides long life, a high degree of stability, low attenua- 
tion and a maximum capacity unbalance of only 1 per cent. 
Noncontaminating plastics jacket is characterized by un- 
usual durability and high resistance to abrasion, acids, 
alkalies, oils, etc. Precision tests show that the character- 
istic impedance of KT-51 is 95 ohms while its attenuation 
is 1.7 db at 30 mc, 3.6 at 100 mc, and 10.0 db per 100 ft at 
400 mc. Federal Telephone and Radio Corp., 67 Broad 

t., New York 4. 

HYDRAULIC SPEED-CONTROL VALVE 

Space-saving, hydraulic speed-control valve shown here 
incorporates a screw-actuated metering pin set in one of 
the hexagonal sides of the-valve. Valve can be used in 





equipment utilizing air, oil and water systems. By means 
of the metering pin, flow in one direction can be regulated 
with exceptional precision, while permitting free flow in 
the opposite direction. The small control area is said to 
make possible regulation of greater precision than is usually 
found in conventional designs, where flow is regulated 
through the main orifice. Valve can be employed with pres- 
sure up to 1500 psi, with higher ratings available. Stand- 
ard models have %-, %4-, 3-, and ™%-in. NPT port-sizes. 
Electrol, Inc., 85 Grand St., Kingston, N. Y. 


VARIABLE INDUCTANCE TUNER 
Device shown here (trademarked Inductuner) provides 
infinitely variable inductance tuning for FM and televi- 





also finds application in commercial com- 
munication receivers, high-frequency generators, and elec- 
tronic measuring instruments. Device covers a band from 
44 to 216 mc, within range of receiver or apparatus. 
Entire band is covered in 3600-deg rotation (10 turns) of 
the shaft, which may be hand-rotated or motor-driven. 
Conventional receiver input system incorporating this de- 
vice requires but few adjustments to obtain proper align- 
ment. P. R. Mallory & Co., Inc., Indianapolis 6. 


EXPLOSION-PROOF THERMOSTAT 


Remote-bulb type, explosion-proof thermostat (Type 
EJO) has been designed for pilot duty and other applica- 


sion receivers, 





tions in equipment operating under conditions where dust 
and fumes are encountered. All mechanism is located in a 
special protective housing. Cover is threaded to simplify 
removal for inspection or maintenance. External calibrated 
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cuts new exhaust fan bearing unit 


@ 25% in weight 
@ 66% in assembly time 


oe 


=» TROUARE 


Use of Waldes Truarc Retaining Rings permits housing re- 


design—eliminates heavy cast bearing caps and screws requir- 
ing drilling and tapping; lowers labor and material cost. 


“TRUARC PAYS DIVIDENDS IN SAVINGS!” 
declares M. & E. Manufacturing Company, 
of Indianapolis, makers of exhaust fans for 
industry. “Improvements in design made 
possible by Waldes Truarc Retaining Rings 
provide a quieter, freer-running assembly, 
assure longer life to the entire unit, eliminate 
the hazards of uneven unnecessary pressure 
on the bearing and minimize future service 
requirements. In our experience Truarc has 
definitely proved itself the better method for 
doing an important job.” 







WALDES 


U.S. PATENT RE. 16,144 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW 
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Truarc does a better job on axles and shafts 
for retaining and positioning wheels, pulleys, 
cams and gears. In widely varied applications, 
designers find its never-failing grip, its pat- 
ented design that assures constant circularity, 
make Truarc the better way to hold machine 
parts together? Production and maintenance 
men in many industries see how Truarc rings 
cut costs sharply, maintain accurate, unvary- 
ing relationship of parts. Send us your draw- 
ings; Waldes Truarc engineers will be glad 
to show how Truarc can help you. 


®@ Send for new Truarc booklet, 





ne "| 


Long Island City 1, N. Y. 


C0 rescence eee OS erent 


Courtesy M. & E. Mfg. Co. 


“‘New Development In Retaining Rings“ 


t Waldes Kohinoor, Inc., 47-10 Austel Place 17-K 


ey 
— l Please send booklet, ‘New Development In Retaining 
Rings’’ to: 
i Name 
: : 
el Title. 
Company 
I pe 
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Machine 


For the Makers of 
All Types of 


Timing Devices 


You want controlled power—consist- 
ent power—for time controls and time 
switches. Power that is measured evenly 
with every electric impulse, giving ut- 
most accuracy and reliability to the care- 
fully geared machines you build. You 
get this power with 


SYNCHRO 


TIMING MOTORS 
AND 
TIME MACHINES 





These power units are built to take it 
—with oil-impregnated double pana 
brass gears, hardened steel shafts—and a 
reputation for customer satisfaction that 
dates a quarter of a century. 


SYNCHRON synchronous motors are 
small—only 234” by 1 5/16”—with pow- 
er to pull 8 oz. direct load continuously 
at IRPM. This time-tested motor pow- 
ers the SYNCHRON Time Machine, a 
compact little “timer” with a proved rec- 
ord for sustained accuracy and reliable 
service under all types of working condi- 
tions. For complete details, write 





HANSEN MANUFACTURING CO., 
INC. 


Princeton 3, Indiana 






Accurate 


Dependable 


Time- 
Tested 





adjustment has range of 120 F or 250 F. Complete tem- 
perature range in standard models extends from —120 F 
to 600 F. Ratings are as follows: 1200 watts, 115/230 
volts, a-c, noninductive, or 300 watts, 115/230 volts, a-c, 
inductive. Control may be mounted in any position. Hous- 
ing comes tapped ready for electrical connections. Four 
styles are available. United Electric Controls Co., 71 A 
St., Boston 27. 


FRONT-OPERATED SAFETY SWITCH 
Front-operated, fully enclosed safety switch (Type D), 
rated at 30 amp, is contained in a compactly designed box 
4% x 6% x 3% in. Appearance value is stressed, as 





shown in illustration. Convenient lever-type handle is at- 
tached to a triple-duty spring that takes up any loose tol- 
erance in the switch, provides: a flexible connection to 
movable contacts, and functions as a seal between handle 
and cover. Switch may be locked in “off” position to 
prevent tampering. Entire switch mechanism is mounted 
on back of the box and may be removed quickly by loosen- 
ing a single screw. Available ratings: 2-pole, 125 volts; 
3-pole solid neutral, 125/250 volts; 3-pole solid neutral 
with meter twist-out, 125/250 volts ; and 3-pole solid neutral, 
3-pole solid neutral 125/250, 230 volts, a-c. The Trumbull 
Electric Manufacturing Co., Plainville, Conn. 


FUSIBLE GENERAL-DUTY SWITCH 
Front-operated, toggle-type fusible switch (N500 Series) 
shown here has been designed for heavy-duty applica- 
tions in such equipment as automatic stokers, oil burners, 
portable industrial machines, air conditioners, and refrig- 
erating units. Compact construction makes switch suit- 
able for use where space is limited. Snap-action, double- 





break mechanism has self-aligning blade. Current carrying 
parts are of extra-heavy gage copper, assuring performance 
at full 30-amp capacity. Rugged construction with mini- 
mum number of parts is another feature. Switch is easily 
mounted and wired, with no need for removing the rigidly 
installed interior mechanism. Switches in this series are 
available for plug and cartridge fuses, with or without dead 
front. Outside dimensions of cabinet are 61% x 4 x 2% in. 
or 7% x 4x 2¥ in., depending on model. The Wadsworth 
Electric Mfg. Co., Covington, Ky. 
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What it is... 


Application 


Information... 


Why you should 
use WRINKLE... 


...its advantages 


New Wrinkle, Inc., 


137 N. Perry St., Dayton 2, Ohio 






































Wrinkle is an industrial finish, the tex- 
tured surface of which is produced by 
chemical action. Wrinkle coatings are 
produced under many broad patents by 
approximately 200 leading manufac- 
turers of industrial finish materials. 


Wrinkle coatings are applied by dipping, 
spraying, knife-coating or roller-coating. 
Drying is in oven or by infrared. Some 
Wrinkle coatings can be air-dried. No 
special equipment is required. Wrinkle 
industrial finishes are ideal for modern 
mass-production shops, because they 
cover surface manufacturing defects with 


just one coat. Wrinkle is inexpensive. 


Wrinkle is the most versatile of modern 
industrial coatings. It comes in all colors 
and black; the Wrinkle texture or pattern 
may be controlled to your specific re- 
quirements. Wrinkle is hard, durable, 
long-lasting, practically scratch- and mar- 
proof. Because it is a one-coat finish, re- 
quiring no surface preparation, it is the 
most economical of coatings, saving both 
material costs and many hours of time; 
it does not reflect light; it is very beau- 
tiful, adding ‘‘buy-appeal"’ to your prod- 
ucts. Investigate Wrinkle today! 


NEW WRINKLE, INC. 
137 N. Perry St. * Dayton 2, Ohio 


* Please put me on the list to receive your 
bi-monthly publication featuring a variety of 
Wrinkle applications. 


Name 


Company. 





Street. 
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EXPLOSION-PROOF AIR MOTOR 

Compact, explosion-proof air motor (Model No. 1) is 
designed for use on portable as well as stationary equip- 
ment as it complies with all safety requirements. Motor 
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operates by centrifugal force. Rotation takes place when 
the four one-piece sliding vanes, fitted in a shaft-mounted 
rotor, slide outward in a shell and present their surfaces 
to the incoming air. Motor starts in any position. Speed 
varies from 0 to 6000 rpm; horsepower from 0 to Y%. 
Motor runs under constant low speed, such as 100 rpm, 
without stalling. Weight: 2% lb. Diameter: 2% in. 
Gast Manufacturing Corp., 135 Hinkley St., Benton Har- 
bor, Mich. 





thats what 
makes a Coil! 


MULTIPURPOSE VIBRATION MOUNT 


Rubber mounting trademarked Multiplane is described 
as being specially designed for applications in equipment 
exposed to vibration of indeterminate nature. Typical 


All the materials which go 


eee 





into the making of a coil may scl a 
applications include instrument panels, fans, blowers, ait 





be available but more, much conditioners, and many types of electronic equipment. § 
more is required. Mounting is said to isolate vibration regardless of direction § 
’ of disturbing forces. Principle of rubber-in-shear is em- 
There must be specialized ployed to achieve equal softness in all planes. Lord Manu- } 
machines and, above all, the facturing Co., Erie, Pa. 


“know-how” which comes 


. ; ONE-PIECE SOLDERLESS CONNECTOR i 
only through engineering ct oie! call ei ee a 
fs Z ngenious one-piece soideriess, tapeless wire connectot! 
skill and years of experience. (trademarked Scru-Its) makes quick, effective joints on 


The integrity of your sup- standard-gage wires and can be used in a wide field of 


plier is your real assurance 
of dependability. 


Our knowledge and modern 
facilities are always 
at your service. 








electrical equipment, such as switch boxes, fuse boxes, 
appliances, panelboards, motors, etc. Operation is simple: 
(1) wire ends are stripped, and (2) the connector is 
screwed on. Inner metal screw-thread part is protected 
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THAT COUNT! 


That’s Why Every FEDERAL 
Industrial Power Tube is 


X-RAY TESTED 


to Last Longer in Heavy-Duty 
Electronic Equipment 








IT’S THE ORDINARILY unseen details, deep in the heart 
of a tube, that can spell long success or early failure 
in heavy-duty industrial service. But in Federal 
tubes, the ‘‘insides” are seen—and carefully checked 
for perfection of every detail! For every tube gets not 
one, but three X-ray tests before being OK’d for 
shipment. This, plus other exacting requirements, is 
your positive assurance that every Federal tube will 
have the stamina—the ‘“‘guts’’—to take the terrific 
strains of sudden load changes, mechanical shock 
and vibration. 

The 9C23, like all Federal industrial tubes, is built 
to take a beating. As shown in this actual X-ray 
photo, all internal elements are widely spaced and 
well braced. Flexible leads reduce strains and sim- 
plify installation. For complete information, write 
to Dept. L416. 


One 9C23 tube gives ample power 
for this 20-KW Electronic Heater, 
made by REEVE ELECTRONICS, 
INC., CHICAGO, ILL. 


DATA FOR 9C23 TUBE 


Filament Voltage . : . . 22 volts 
Filament Current... .. . 82 amp. 


Maximum Ratings for 
Maximum Frequency of 20 MC 


DC Plate Voltage. . . . . 15000 volts 
DC Plate Current... . . . 4.0 amp. 
Plate Dissipation ...... . 25 Kw. 


Type of Cooling 
Water (Minimum Flow, 10 G.P.M.) 


in Canada :—Federal Electric Manufacturing Company, Ltd., Montreal. 
Export Distributors:—international Standard Electric Corp. 67 Broad St., N.Y.C. 
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‘“DIALCO”’ PLN-849 Pilot Lights 


DESIGNED FOR THE NEW NEON-51 LAMP 


Feature BUILT-IN RESISTORS 
hii 


FOR } _— 


110 VOLTS 
and 
HIGHER 





(Patent Pending) 


A RUGGED UNIT. Consumes a small amount of current 
(under one milliampere) and has dependable long life. 
FEATURES: 


1. Resistor integral with socket 
assembly. Value to suit sup- 
ply voltage. 

Moulded Bakelite Socket. 

3. Full-view Jewel Plastic Cap 
for visibility at all angles. 
4. Rugged terminals, binding 

screw Or permanent soldering 





» 


BUILT-IN 





5. High resistance to vibration RESISTOR 
or shock. HOUSED 
6. Supplied complete with bulbs. IN SPRING 
Dialco Pilot CONTACT 
Lights, in thou- EYELET 





sands of vari- 
ations, are UN- 
DERWRITERS’ 
LABORATO- 
RIES listed. 


Te aE | eae 


900 BROADWAY + NEW YORK 3,N. Y. 
Telephone: Algonquin 4-5180-1-2-3 


LOOK! 


A QUALITY-BUILT 
ae 


av ay $50 Complete 


(less in quantities of two or more) 





ye 9 me 









WRITE FOR NEW 
ILLUSTRATED 
BROCHURE 


BY THE MAKERS OF 
RELIANCE ELECTRIC 
MOTORS 


@ IMPROVES quantity and quality of machine 
output. 


@ DETECTS machine troubles before costly 
repairs become necessary. 


@ REDUCES spoilage of materials in process. 


This sturdy instrument gives accurate 
speed indications between 100 and 5000 
rpm.—special scales available for other 
indications. Get all the facts — write for 
Bulletin 406 today! 





RELIANCE ELECTRIC & ee COMPANY 


1054 IVANHOE ROAD CLEVELAND 10, OHIO 


RTPA IO Tae LM LST 
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by molded phenolic housing. Connector comes in four 
standard sizes and can be used for permanent or for rough- 
ing-in connections on 10- to 18-gage solid or stranded 
wires. Solar Electric Corp., Warren, Pa. 


MIDGET QUARTZ CRYSTAL OSCILLATOR 


Tiny quartz crystal oscillator, diameter under % in., 
length less than 1% in., has been developed for controlling 
frequencies of dielectric heating apparatus and for similar 
applications. Pin-type terminal has been tinned to permit 
quick soldering into the circuit, much the same as with a 
radio resistor. Frequency of the oscillator is fixed to 
coincide with FCC values assigned for dielectric heating 
apparatus. North American Philips Co., Inc., 100 E. 42nd 
St., New York 17. 


RESISTANCE-CAPACITANCE BRIDGE 
General-utility instrument (Model 76 Bridge) has been 
designed to perform the following functions: (1) Measure 
capacitance from 100 mmf to 200 mf in six ranges, re- 





sistance from 10 ohms to 200 megohms in six ranges, 
and power factor from 0 to 50 per cent; (2) provide d-c 
polarizing potential for leakage measurements from 0 to 
600 volts, d-c, continuously: variable and calibrated in 
volts; and (3) check leakage of electrolytic capacitors 
or insulation resistance of paper or mica capacitors. Dial 
is 4 in. in diam. with the same calibrated and linear scale 
for all functions. Instrument is provided with shockproof 
color-coded test leads. Aerovox Corp., New Bedford, Mass 


INSULATING MATERIAL FLAW DETECTOR 


Quality control instrument does a double job of con- 
tinuously detecting and counting holes, weak spots, and 
conducting paths in thin material such as sheet mica, 
varnished cloth, plastics materials and enamel films on 
wire during process of manufacture. Instrument can be 








used also to detect places of low dielectric strength. It 
can be applied to materials up to 0.025 in. thick, moving 
as rapidly as 450 fpm and to wire moving up to 100 fpm. 
Two units comprise the instrument: (1) An electrode 
assembly through which an adjustable voltage is applied 
to test material, and (2) an electronic control circuit to 
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SHAKEPROOF 


DOD 


SHAKEPROOF, INC. 
Division of Itinois Tool Works 
2501 North Keeler Avenue, Chicago 39, Illinois 
2895 E. GRAND BLVD., DETROIT 2, MICH. 
OFFICES IN OTHER PRINCIPAL CITIES = 
fm Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 







detten 2 cole. 


There’s no locking principle that can match the tapered-twisted teeth of 
the Shakeproof Lock Washer for positive protection against the loosen- 
ing action of vibration. Whether you’re using a large size to anchor a 
motor block or a small size to assemble a delicate instrument you'll find 
that Shakeproof’s exclusive teeth bite into both surfaces and set up a 
strut-action lock that prevents the screw or nut from working loose. 
Vibration protection like this is the result of constant research . . . the 
kind of research that has produced Shakeproof’s newest lock washer 
which is available now in some of the smaller sizes. This new lock washer 
has a greater number of teeth which provide an increased tooth area for 
still better locking. With more metal at the rim, resistance to flattening 
is increased and breakage is virtually eliminated. In short, it’s our fa- 
mous tapered-twisted principle applied in such a way that you get more 
teeth, more locking edges. 
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As in the case of the Magnetically Held Field Dis- 
charge Switches described in a previous adver- 
tisement (write us if you didn’t see it), these ASCO 
Switches are designed to control direct current 
lines feeding magnetic field coils. However, these 
switches are mechanically held, electrically oper- 
ated and designed for the higher amperages: 30 
to 1000 amperes. They will not open on loss of 
voltage. 


They are used in conjunction with surge-dampen- 
ing resistors, facilitating the connection and 
eliminating power losses during normal opera- 
tions. They have the following features: 


-. open and enclosed types 

-» field pole designed to break before or after 
main poles make (optional) 

.. independently pivoted field discharge pole 
equipped with efficient blowout coil 

.- furnished with or without resistors, as 
required 

.-DC service; AC or DC operating coils 

.. accessory built-in equipment available 


If you are designing—or operating—equipment 
utilizing magnetic field coils, you should know all 
about these new ASCO Field Discharge Switches. 
Our engineers will be glad to help you work out 
the proper assembly or application so as to make 
best use of these efficient and durable switches. 


CATALOG 117S2 — 
Mechanically held 
type 75 ampere 
rating with extra 
auxiliary contacts. 


CATALOG 117S1-B—Mechanically 
held type 200 ampere rating with 
manual operating handles for emer- 
gency use; this type includes polar- 
ity reversing arrangement. 


AUTOMATIC’ TRANSFER SWITCHES 
REMOTE CONTROL SWITCHES 
CONTACTORS e RELAYS 


"Atlonatic Switch Co. 


49-B East llth Street e New York 3, N. Y. 





We also manufacture a complete line of Solenoid Operated 
Valves for Automatic and Remote Control of Liquids and Gases 
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indicate the flow of current through defective material 
or wire when passing under electrode. Special electrodes 
are available to meet requirements of specific materials. 
Suitable arrangements can be made to sound an alarm, 
flash signal lights, operate a recorder, etc. when flaws are 
encountered. Control unit may be mounted remotely. 
Illustration shows control unit on top, typical electrode 
assembly on bottom. General Electric Co., Apparatus 
Dept., Schenectady 5, N. Y. 


VACUUM-TUBE TYPE VOLTMETER 


Compact vacuum-tube type precision voltmeter (No. 
1040) has a range of 0.001 to 100 volts in 5 ranges (0.01, 
0.1, 1.0, 10, and 100 volts’ full scale). ; 


Accuracy is 2 





per cent on full scale on all five ranges, on sinusoidal 
voltages. 10 to 200,000 cycles, with 
0.1 db variation over this range. Input impedance is 
equivalent to a 500,000-ohm resistance in parallel with a 
10-mmf capacitor. Accuracy is said to be substantially 
unaffected by variations of temperature and 
humidity. Tube complement: three 6AU6, two 6C4, one 
6AL5, one 6X4, and one OA2. Self-contained power 
supply operates on 100-125 volts, 50-60 cycles. Dimen- 
Logarithmic voltage scale is 
calibrated from 1 to 10 plus a linear decibel scale cali- 
brated from 0 to 20 db. Freed Transformer Co., Inc., 
72 Spring St., New York 12. 
TRANSCONDUCTANCE-TYPE TUBE TESTER 
Compact vacuum-type (Model 2425) 


micromho readings through simple measurements directly 
“Short” and “open” 


Frequency range: 


normal 


sions: 5144 x 5% x 8 in. 


tester provides 


proportional to mutual conductance. 





tests of every tube element can be made. Design elimi- 
nates possibility of grid overloads. Instrument comes in 
hammered enamel finish metal case, 10 x 10 x 534 in. 
Triplett Electrical Instrument Co., Bluffton, Ohio. 


UHF GALVANOMETER 


Crystal-type galvanometer (Type 1802-A) provides direct 
voltage readings in the uhf range from 10 to 1000 mc. Prin- 
ciple of operation is similar to the conventional peak-read- 
ing type of vacuum-tube voltmeter, but a standard type of 
crystal rectifier is used in the probe replacing the conven- 
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Anieoseall 
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Raitt unfailing service is a prime requirement for 
industrial control cables, telephone cables, radio control 
cables, television cables and power cables. Ankoseal offers 
special protection for these types of cable against the rav- 
ages of fire, because it will not support combustion. 


Because it chars, but does not readily drip or run from the 
cable when placed in direct flame, it often affords dielectric 
protection to vital circuits until replacements can be made 
in case of flash fires from short circuits, spontaneous combus- 
tion, or from other causes. 


Ankoseal has many other desirable qualities — including 
resistance to a variety of other destructive agents, unusual 
flexibility, long life and versatility. 
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IA ELECTRICAL DIVISION 
MECTICUT of = 


NOMA. ELECTRIC CORPORATION 
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Above installation in- 





cludes 10 gal. electrically 
heated pressure tank, suit- 
able for 


inches or 110 p.s.i. pres 





vacuum of 26 
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sure. Controlled with var- 
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iable thermostat. Heated 


see 





gate valve, 34 in. flow 
area hose and flow gun 


all have separate heat con 


NEED 
THIS 
HEATED 
COMPOUND 
PRESSURE TANK and DISPENSER? 


Here’s a typical Sta-Warm com- 
pound heating, melting, convey- 
ing and pressure dispensing outfit 
which, with variations, has many 
broad uses in industry. 


This particular unit is used for 
dispensing Korite and Hydrolene 
insulating materials. Other shapes 
and sizes of Sta-Warm pressure 
tanks are used for impregnating 
and similar applications. 


Remember this . . . there’s a Sta- 
Warm compound heater of the size, 
shape and capacity to meet your 
specifications. Many standard units 
are fully described in bulletins 036 
and 038-W. 


Why not inquire for them now? 


Address Dept. N today. 


trols to protect compound 


ee a Laude beak 


from freezing tefore ap- 


plication. 





ta-Warem ELECTRIC CO. 


565 N. CHESTNUT ST RAVENNA, OHIO 





tional thermionic diode. The high-frequency characteristics 
of the crystals make possible their use as rectifiers at fre 
quencies considerably beyond the range of vacuum tubes, 
although accuracy is less consistent than is attained in the 
lower-frequency instruments. 

Range of galvanometer is 0.1 volt to 1 volt. Decade multi 
pliers to fit the probe are available for multiplying factors of 
10 and 100. Accuracy of indication is + 5 per cent, subject 
to frequency correction. Voltage-ratio measurements can be 
made well above the direct-reading top range of 1000 mc. 










































In addition, instrument will operate as a simple voltage indi t 
cator to about 3000 mc. Self-contained batteries provide f 
cathode and plate power for the d-c amplifier. A coaxial i 


adaptor and a 50-ohm disk-type terminating resistor are 
supplied. Overall dimensions are 7 x 7 x 10% in. Net 
weight: 1034 lb. General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 


HIGH-SPEED SOLDERING IRON 


Addition to the manufacturers’ line of industrial electric 
soldering irons is wound for 300 watts, but features a 
tip of smaller diameter than usual—3g in. against the 
conventional 7 in.—thus providing a concentration of 
high heat on a relatively small cross-section. The iron 
has been particularly developed for fast production line 
soldering. 

Heating elements are of nickel-chromium, mica-in- 
sulated, and are housed in a rugged hexagon-shaped 
barrel, shaped to resist mechanical injury. Iron operates 
on a-c or d-c power, voltages or cycles as_ specified. 
Hexacon Electric Co., 177 W. Clay Ave., Roselle Park, 
nN. J. 


SOLDER DISPENSER 


Ingenious solder dispenser for electric soldering iron is 
operated by simple pressure of thumb or finger, as shown in 
the illustration. The dispenser may be attached to any con- 
ventional electric soldering iron by use of an adjustable 





. 
6 Sa Oe 
adapter. It has a positive ratchet feed and is made of stain- 
less steel. The tube that feeds the solder is adjustable so 
that solder can be fed to exact point of application required. 
Sound Equipment Corp., 3903 San Fernando Rd., Glendale 


4, Calif. 
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To Assure Dependable Spring Action 


The dependability factor of electrical equipment hinges upon the character of 
the material from which its vital parts are made. Here the unique spring prop- 
erties of Bridgeport’s Improved Phosphor Bronze play an important part 
because correct pressures and flexing ability are of vital importance in parts for 
switches, current collectors, wipers, jack plugs, control devices, signal equip- 
ment and many others. Mechanical applications include bellows and diaphragms, 
as well as parts for watches, clocks and similar instruments. 


Bridgeport’s Phosphor Bronze has been improved through the latest proc- 
essing techniques and equipment. It possesses exceptional toughness, high 
tensile and yield strengths, fine corrosion resistance, excellent resilience—and 
can be readily worked or formed into complex shapes by stamping. When used Photo: pone an Sevire- 
generously in electrical and electronic equipment, Bridgeport’s Improved 
Phosphor Bronze pays many times over in lower maintenance, better perform- 





ance, longer service life. BRASS + COPPER 

Write on business stationery for your copy of Bridgeport’s Technical Hand- BRONZE « DURONZE 
book—128 pages of valuable technical information on Bridgeport’s many CUPRO NICKEL 
modern engineering alloys. NICKEL SILVER 

i Rod « Strip + Wire 
or BRIDGEPORT BRASS COMPANY . sripGerorTt 2, CONNECTICUT « Established 1865 Tubing 

, ) 
/ _4, \MPROVED_— 


A PRODUCT OF 


BRIDGEPORT BRASS 
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ORIGINAL EQUIPMENT Engineers and designers will find here electrical and 


mechanical characteristics of original equipment motors 


| that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or in previous issues. 


S P E C l F l C A T l O N S Continued on second page following ’ 








A—SINGLE 
PHASE 
B—POLY PHASE 
C—DIRECT 
CURRENT 
D—UNIVERSAL 


Delco Products Div. General Motors Corp. | 


Bodine Electric Co. 
The Brown-Brockmeyer Co, 
Burke Electric Co. 
Century Electric Co. 
The R. W. Cramer Co., Inc. 
Eastern Air Devices, Inc. 
Electric Indicator Corp. 
Electric Motor Corp. 
The Electrical Mfg. Corp. 
Electric Specialty Co. 
Emerson Electric Mfg. Co. 
Fairbanks, Morse & Co. 
General Electric Co. 
Hansen Mfg. Co. 
Haydon Mfg. Co., Ine. 
The A. W. Haydon Co. 


Barber-Colman Co, 


Alliance Mfg. Co 
Baldor Electric Co. 


Heinze Electric Co., Div.Cons. Elec. Lamp Co. 





> 
> 


Under 1/50 hp. 
= Fractional, 1/50 to 1 hp. 
Integral, 1 to 7% hp. —_ 
Larger than 74% hp. 


Shunt and Compound 


Capacitor start-ind. run 
Capacitor 


Squirrel cage 





ABC | ABC | ABC | ABC 


ABCD| AC | BC | ABCD 


A—Normal torque 
and start current &* 


B—Normal torque, 
low start current 
C—High torque, low | 
start current 
D—High slip 
E—Low start torque, 
normal start current 
F—Low start torque, 
low start current 
Torque 
Reversing 
Low voltage-- 
6, 12, 32, ete. 
oy Open, self-ventilated 
Splash or drip-proof : 
Totally enclosed = ; ABCD] ABC 
External fan-cooled 
_Explosion-proof A 
Separately ventilated ABCD 





Squirrel Cage Classes 


OPERATING CHARACTERISTICS | 

















FRAME 





Horizontal : ABCD} ABC ABCD 
Vertical _ j N y nt ABCD] ACD ABCD 
Flange or face 
Bracket 
Resilient 
Shaftless 














ABC | ABCD 
ABC | ABCD 


Ai 


INGS | MOUNTING | 


Roller 

| = Sleeve, self-lubricating 

2 | Bealed ball or roller ABC 

ra ABC | ABC 


ABC 
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ACCLAIMED BY INDUSTRY FOR THEIR ENDURING 
ACCURACY AND DEPENDABILITY 


Manufacturers and product engineers everywhere are praising 
USG Direct Current Meters. Installed in the instrument panels 
of thousands of airplanes, automobiles, tractors, Diesel engines 
and on battery chargers and other electrical equipment, USG 
Direct Current Meters earned this approval on the basis of 
superior performance. 

Produced by master craftsmen in the world’s largest gauge 
factory, USG Direct Current Meters were designed to a high 
standard of accuracy and embody exclusive features not found in 
ordinary meters. Extra broad scales with bold, sharp figures and 
graduations give long-range readability. Extraordinary pointer 
stability is achieved through a balanced movement with inertia 
dampening. 

These superbly designed meters have clean, trim, smartly 
styled cases, always a characteristic of USG precision-built in- 
struments. 

Center-zero scales have an 80° arc, zero off-center scales 60°. 


You can have your choice of square or round cases, with either 

| INI | EF D S rAl fF . U-clamp or top-flanged mountings in the 2” and 2!” dial sizes 
... standard, raintight, or watertight construction. 

Get complete information about ranges and prices by writing 


GAIl IGE ; to United States Gauge, Sellersville, Pa. 


DIVISION OF AMERICAN MACHINE AND METALS, INC., SELLERSVILLE, PENNA. 
Manufacturers of Pressure, Temperature, Flow and Electrical Measuring instruments 


FEBRUARY 1947 











ORIGINAL EQUIPMENT: 


G MOTOR (5: (6 


SPECIFICATIONS 


| 
| 


A—SINGLE 
PHASE 
B—POLY PHASE 
C—DIRECT 

CURRENT 
| D—UNIVERSAL 


Reliance Electric & Engineering Co. 


Kingston-Conley Electric Co. 
Ohio Electric Mfg. Co. 
Robbins & Myers, Inc. 
Signal Elec. Mfg. Co. 

F. A. Smith Mfg. Co., Ine. 
Valley Electric Corp. 
Wagner Electric Corp. 

B. A. Wesche Electric Co. 


Lamb Electric Co. 
Master Electric Co. 
John Oster Mfg. Co. 
Peerless Electric Co. 
Redmond Co., Inc. 
Telechron, Inc. 


Howell Electrie Motors Co. 

Jack & Heintz Precision Industries, Inc. 
Janette Mfg. Co. 

Kato Engineering Co. 

| Westinghouse Electric Corporation 


> 
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Under 1/50 hp. 
go. | Fractional, 1/50 to 1 hp. 
| | Tntegral, 1to 74 hp. 
“Larger than 7% hp. 
Shunt and Compound 
Series 
Synchronous 
“Bplit-phase induction _ 
“Repulsion start-ind. run _ 
“Repulsion ——~CS 
“Capacitor start-ind. run _ 
Capacitor 
Squirrel cage 
“Polyphase wound rotor _ 
‘Bhaded pole SS 
High cycle 
a Constant 
Varying 
Adjystable 
Multi-speed 
A—Normal torque 
and start current 
B— Norma] torque, 
low start current 
C—High torque, low 
start current 
D—High slip 
E—Low start torqua 
normal start current 
F—Low start torque, _ 
low start current 
Torque 
Reversing 
Low voltage— 
6, 12, 32, ete. 
Open, self-ventilated 
Splash or drip-proof 
“Totally enclosed 
External fan-cooled 
Explosion-proof 
Separately ventilated 
Horizontal 
Vertical 


ABC | ABC | ABCD 


> 


Squirrel Cage Classes 


| OPERATING CHARACTERISTICS | SPEED 





FRAME 





Roller 

Sleeve, self-lubricating 
‘Bealed ball or roller 
Speed reducer (geared) 
Chitch 

Brake 

Governor control 


FEATURES | BEARINGS | MOUNTING | 


Brusb-lifting 
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All 9 flagers in 
the control box 
(right) are River- 
side Phosphor 
Bronze. 


RIVERSIDE PHOSPHOR BRONZE IN ACTION 


Gnawing out a seam of coal in close quarters is a man’s 
size job for tough equipment. 


The power for operating the Goodman shortwall coal cutting 
machine flows through contact fingers made of Riverside Phosphor 
Bronze. These fingers resist corrosion and bear up under repeated 
flexure. The unusual fatigue strength of Riverside Phosphor Bronze 
and resistance to atmospheric conditions make it especially 

valuable and economical for critical current carrying springs. 
Riverside Phosphor Bronze is one of three families of alloys in which 
we specialize. Interesting booklets about Riverside Phosphor Bronze, 
Nickel Silver or Beryllium Copper are yours for the asking. 


THE 


INSIDE RIVERSIDE 


The foundation of our 
business is service; 
courteous, helpful, 
convenient service. 
This is one reason why 
we have sales offices 
strategically located in 
New York, Chicago, 
Cleveland and Hart- 
ford. Please ask us for 
help whenever the 
need arises. 


RIVERSIDE METAL COMPANY 


NEW YORK CHICAGO RIVERSIDE e NEW JERSEY 
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HARTFORD 


CLEVELAND 
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‘CAN YOU USE 


THIS BOOK OF 
4500 DESIGNS? 


Over 4500 shapes and sizes of name plates 
for which we have dies in stock are shown 
in this book. By choosing one of these de- 
signs you can effect a material saving. If 
you or your Engineering Department can 
make use of it write us now for a copy of 
“Designs for Name plates”... Your request 
for quotation is solicited—you. will receive 


a prompt reply. 


ETCHING COMPANY OF AMERICA 


1520 MONTANA STREET, CHICAGO 14, ILLINOIS, DEPT. E-2 
Metal Name Plates, etched or lithographed ® Plastic Name Plates, Dials 
and Ponels, lithographed or screened * Etched Meta! Scales, Clock Dials, 


Instrument Panels, Art Novelties, Advertising Specialities © Etched Metal 
Panels for elevators and architectural uses. 


SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, INDIANA 
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An Appraisal of Polystyrenes in 
Electrical Applications 
(Continued from page 86) 


relatively high. During the war, these monomer man- 
ufacturing methods were tested on a tremendous scale 
with the product allocated mainly for synthetic rubber. 

Now, for the first time, the chemical and plastics and 
electrical industries can take advantage of this material 
for rapid and diversified commercial exploitation. Now, 
for the first time, styrene monomer is both cheap and 
available. It is easy to handle because of its low vapor 
pressure, it is easy to polymerize through its reactable 
double bond, and it is able to confer toughness and 
moisture resistance on many copolymers of which it 
is an ingredient. ‘ 

It can be seen that styrene and its derivatives form 
the basis for many important uses and future possibili- 
ties in the field of electrical insulation. Applications in 
electrically energized equipment and appliances as me- 
chanical parts or components are also important. An 
attempt by the electrical industry to understand some 
of the relatively simple chemical fundamentals involved 
as well as an attempt by the chemical industry to under- 
stand better some of the electrical aspects involved 
should make it possible for these two industries to sup- 
plement each other to the end of better and less ex- 
pensive synthetic insulation materials. 


Measuring Working Loads 
on Power-Operated Machinery 
(Continued from page 95) 


value along with strain readings. A simple strain 
gage accelerometer is shown in Fig. 10. This type 
has been used in many machine studies, but errors 
due to lack of damping make it advisahle to use the 
Statham type of strain gage accelerometer. 

From the above discussion, it is evident that the de- 
signer can check longitudinal strain, torsional strain, 
fluid pressures, bending strain, displacement and ac- 
celeration. A knowledge of these quantities will en- 
able the designer to use minimum amount of material. 

Residual stresses are of considerable importance in 
determining fatigue life of machine parts. These resi- 
dual stresses can be beneficial or harmful, depending 
on the type of stress. These stresses can be evaluated 
by placing a strain gage at a certain point on the ma- 
chine part and releasing the residual stresses by sawing 
through the part. The change in resistance of the 
strain gage is then proportional to the resulting re- 
laxation of strain. 

Stress conditions introduced in the machining opera- 
tions during the manufacturing of machine parts can 
be checked by mounting strain gages at certain loca- 
tions and checking at frequent intervals during the ma- 
chining operations. 

The fact that dynamic as well as static loads can be 
measured with strain gages is of great value because 
these dynamic loads are hard to predict and can be 
many times as great as the static loads. 

The large electrically powered drag line shown in 
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Controlled Sleeping Comfort 


Made Possible by a New Driver-Harris Alloy 


S LIP beneath a new Simmons 
Electronic blanket, turn the control 
to the temperature desired and relax 
for a night of comfort. 


Separately insulated, but wound to- 
gether on a rayon core and water- 
proofed, fine copper wire and even 
finer D-H 99 Alloy Wire form a net- 
work throughout the blanket. The 
copper wire supplies the heat — the 
D-H 99 Alloy wire controls it by 
flashing faint signals to an electronic 
control box whenever blanket tem- 
perature varies as little as 1° C. 


Simmons selected D-H 99 Alloy for 


this highly demanding application 
because it, alone, met or exceeded 
every specified requirement. D-H 99 
Alloy had the corrosion resistance to 
withstand washing or cleaning, the 
fatigue resistance to withstand re- 
peated folding and the constant sen- 
sitivity so vital to operating safety 
and comfort. Only .0039” in diameter, 
D-H 99 Alloy has a stable temper- 
ature coefficient of .00636 per degree 
C and is dependably uniform from 
spool to spool. 


If your products or processes involve 


electrical circuits that require a high 


Driver-Harris 


: 
Or aiioy> 


*Trade Mark 
Reg. U.S. Pat. Off. 


BRANCHES: 
Los Angeles 


COMPANY 
HARRISON, NEW ahha 
Chicago + 


- Detroit. 
San Francisco 


T. C. of resistance, you'll find D-H 99 
Alloy unequalled for these ap- 
plications. 


Schematic diagram 
Simmons Electronic Blanket 








Wetco Collector Rings are made in all 
sizes to carry currents of 5 to 200 amperes. 
Two to twelve rings can be furnished on one 
stub complete with brush holders, brushes, 
studs for supporting the brush holders and 
stud rings. The collector rings can be as- 
sembled as a unit on one hollow tube with 
threads on one end and insulation bushing 
on the opposite end. The brush holders 
carrying the current are made of brass. 
The collector rings are made of hard bronze 
material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to 
fit the special design and functional re- 
quirements of your machines or equipment. 
A limited number of standard types are 
available. Send us your blueprints and we 
will design for you the collector rings that 
are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 
CINCINNATI 10, OHIO 


1626-13 VINE ST. 





Ingersoll Milling Machine Co. 
Fig. 11—Application of electric strain gages to milling 
machine housings. 


Fig. 1 has a boom 215 ft long and a 20-cu yd bucket. 
The loads are both static and dynamic. Strain gages 
were used at some 64 points on the boom during de- 
velopment tests. Calibrated links for measuring loads 
on hoisting cables were also used during the tests on 
this machine. Strain gages were employed to measure 
torque on the shafting of cable winches. 

In Fig. 11 the placement of strain gages on a large 
planer-type milling machine are shown. The objec- 
tive in this case was not to measure the exact amount 
of strain on the machine but rather to obtain relative 
readings which would give data for establishing proper 
cross-sections and moments of inertia for the various 
elements in the machine structure. 

The relationship between the strain at right angles 
to the table travel and that in a direction parallel to the 
table travel is important in designing milling machine 
housings. By making measurements of this type it is 
often possible to use built-up welded sections instead of 
cast sections and thus save considerable weight. The 
strength of plate material is more uniform than cast- 
ings and with good welding more efficient weight 
strength ratios can be obtained. 

Strain gages can be used to measure the loads on 
cutting tools such as lathe tool holders and milling cut- 
ters. They have been used to measure the strain on 
punch press parts during blanking and drawing oper- 
ations. 

They can be used as overload protection on mine 
hoists, cranes, and similar hoisting structures. In this 
application the signal from the strain gage bridge is 
used to control a relay which stops the machine until 
a safe load is applied. 

In some applications of strain gages to plate or web 
members, it is difficult to predict the orientation and 
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Melamine laminates withstand 
impact and vibration 


FEBRUARY 1947 


INCREASE SAFE 


MELMAC resin laminates offer unusually high resistance 
to fire, heat, or arcing. These qualities remain the same 
when laminates operate under wet or dry conditions. 
MeEvmac resin laminates are, therefore, suggested as the 
insulating material on high voltage equipment. 


ME tMac resin laminates are available in light colors, 
offer high chemical and abrasion resistance, and have 
low cold flow characteristics. 


FILLERS DETERMINE PROPERTIES OF END 
PRODUCT—MeE mac plastic laminates are produced 
with a wide variety of fillers, depending upon the prop- 
erties desired in the end product. Fillers include such 
materials as kraft paper, asbestos cloth, cotton fabric, 
or fiber glass. 


WHERE LAMINATES CAN BE USED—Because of 
their outstanding arc, heat, and fire resistance, MELMAC 
laminates are suggested for use on circuit breakers, 
switches, relays, arc barriers, insulating segments on 
contractor or make and break insulation, collector ring 
separators, spark plug covers for aviation, and electrical 
equipment where operating temperatures approach 300 


Cross bars for circuit breakers 











Melamine lami- 
nates for manual 
or automatic 
breakers 


to 400° F. Metmac laminates may also provide an addi- 
tional sales advantage for your product by providing a 
higher safety factor than is necessarily required. 


WHERE TO BUY MELMAC LAMINATES—MeEtmac 
laminates are fabricated by leading high pressure lami- 
nators who are listed in Thomas Register, Sweet’s File 
for Product Designers, and Modern Plastics Encyclo- 
pedia. Information on resins can also be had direct 
from Plastics Division, American Cyanamid Company, 


30-36 Rockefeller Plaza, New York 20, N. Y. 


PROPERTIES OF MELMAC LAMINATES 


Values given below indicate range obtained by leading 


laminators. Values differ, depending upon methods of 
conducting tests and types of filler used. 


Dielectric Strength From To 
(short time) 700 vpm 125 vpm 
Insulation Resistance 1800 mg 7 mg 
Arc Resistance 175 sec. 105 sec. 
Flammability Self-extinguishing 











magnitude of the maximum principal strain. If three 
or more strain gages are arranged with a fixed angular 
relation between them, it is possible to calculate the 
maximum principal strain and its orientation relative 
to the axis of one of the gages. For a simple case, the 
rectangular rosette : 
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E max = max principal 
strain = A+ B 
E min = min principal 
strain = A —B 
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where / 
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where ¢€;, €9, €g are meas- 


9 = angle of orientation 
from e, 


For many measurements this type of rosette is satis- 
factory but some stress analysis experts prefer the 
equiangular or 60 deg rosette. 
: rae ¥ When many rosette measurements must be obtained, 
a = — ’ rosette computers can be used. The computer shown 
‘mal Thanks to THOMASTRIP in Fig. 12 is direct reading from the strain gage rosette. 
z » It will solve the above equations and give the maxi- 
in Radio and Phonograph Tubes mum and minimum principal strain and the angle of 
orientation. This device will follow slow strain changes 
e These days, you can enjoy your favorite radio program = and observe the shift in the angle of orientation and 
at home or on the highway, on a train, at the beach, in | the maximum principal strain whiie the structure is 
a plane, almost anywhere. Nickel coated THOMASTRIP has loaded. ae 
helped make this possible through its use in tubes and One commercial computer is available. This com- 


parts in home, auto, and portable radios...in record play- | Puter requires setting the strain data from the three 
gages of the rosette on dials of the instrument. The 


maximum principal strain and angle of orientation are 
then found from other dials. 
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ers, combination and radio-phonograph sets. In electrical 
products, designers and production men have specified 
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not only nickel coated but also uncoated and other coated The electric resistance strain gage is a valuable tool i 
THOMASTRIP finishes. for the designer of machine tools and electrically oper- ' 
) . .» Because THOMASTRIP is so adaptable and lends | ated machinery. By using “Stress Coat” to locate i 
hy? itself to so many different applications. Because it is = regions of high stress concentration and then installing j 

we — aan 4 a mg» of See oe strain gages at these points, it is possible to obtain data LA 
copper, shtiek ant uk. aliek ecmtieaaldailes « . laaaner for improving the design of machine parts. The dy- ft 


coated in colors . . . uncoated precision strip . . . carbon and alloy 
specialties. .. . Share our experience in planning your new product 
. . in redesigning for product improvement. 


THE THOMAS STEEL COMPANY 


Cold Rolled Strip Steel Specialists 
WARREN ..--+- + OHIO 











Fig. 12—Strain rosette computer. 
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TYPE C—Only 12" in diam- 
eter. Full two watts normal 
rating (entire element) 
for continuous operation. 





TYPE M— Normal rating 
of 4 watts. Diameter 1%". 
Insulated for 1,000 volt 
DC breakdown to ground. 





TYPE E—Dissipates 7 watts. 
Diameter 2%6". Supplied 
with grounded contact arm. 
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... they have everything you want 
in a wire-wound control! 


Size is always an important matter when you’re designing products like radio and 
television receivers, testing equipment, light dimming devices and miniature motor 
controls. That’s why Mallory makes its wire-wound variable resistors good and 
small—the type C control being the smallest two-watt control of its kind avail- 
able today. 


On the plus side, too, is the fact that all Mallory wire-wound controls are designed 
for maximum heat dissipation. In addition, the M and E types are metal-enclosed 
to provide electrostatic shielding . . . all types are tapered with extreme accuracy 
(linear taper tolerance is within. 3%) . .. precision-wound to give extremely long, 
noise-free service. A special feature of the M and C ty pe controls is a spring clamp 
which maintains positive pressure between silver- plated terminals and silver 
element terminations, insuring extremely low terminal resistance. 


The M type Variable Resistor is also available in a complete line of Mallory T and L 


Pad Attenuators, designed to provide impedance matching in audio circuits or re- 
sistive networks to secure maximum power transfer and minimum distortion. 


It’s a story on a par with that of so many other precision electronic products— 


YOU EXPECT MORE AND GET MORE FROM MALLORY 


MALLORY aesisrors 


(FIXED AND VARIABLE) 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
























































the ELECTROPUNCH 
a Braud New—Fast punch 


Hundreds of 
manufacturing uses: | 















in light metals, 
plastics, fabrics, 
leathers, etc. 


---. You'll find no end of uses 
for Electropunch—the new — 
lightweight utility tool that 
staples, marks, rivets, pierces, 
blanks, and draws. Solenoid 
operated spindle gives Elec- 
tropunch impact (not continu- 
ous) pressure up to 1500 lbs. 
Variable transformer (fur- 
nished at slight extra cost) pro- 
vides Electropumch with a 
wide range of pressures up to 
maximum of 1500 pounds. 
Ruggedly made for long 
wear with hard use. Occupies 
less than square foot of bench 
space. Operating buttoncanbe ™ 
located to trip when work is 
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A cana rit 


fed into Electropunch. Mounted acenecarieremel 

on side of base unless otherwise ea Se 
specified. Foot switch furnished at — 
slight additional cost. 9/16" x 14" Depth of Throot 

die slots located in base on both (From center of spindle) gt. of Throat 
sides of spindle. Available imme- di 8° 


diately. Write today for details. ‘ek on i 
A Mighty Mite That Pack wench NOvorac 40. nae 


EBSTER INC. 
HUSETTS AVENUE, 
15, MASS. 





AVAILABLE NOW! by The Million! 
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Wade 


“Right Away,” all the washers you want! You 
know how vitally important a little washer can 
be... how it can ruin your product’s perform- 
ance —and reputation, if the washer is loose, 
defective or missing. No excuse now, when 
you can get plenty of good washers immediately 
from Fel-Pro. Fel-Pro’s plants make this prompt 
service possible. If you need a special type of 
washer to meet some unusual condition, Fel-Pro 
engineers will be glad to work with you. 
Hundreds of manufacturers look to Fel-Pro as 
*‘Washer Headquarters’’. SEND FOR FREE FOLIO 
containing 53 Sample materials for Washers, 
Gaskets, Die Cuts, Packings, etc. Write 7 
INDUSTRIAL GASKETS AND PACKING DIVISION OF 
Felt Products Mfg. Co., 1536 Carroll Ave., Chicago 7, Ill. 


and many other 
materials 





for ORIGINAL EQUIPMENT requirements 











namic as well as static strains can be measured and the 
distribution of material adjusted so that a maximum 
strength-to-weight ratio can be obtained. Strain gage 
instrumentation can be obtained commercially or adapted 
from standard electronics laboratory equipment. 

The strain gages can be used for measuring pressure 
deflection and acceleration. 

A comprehensive bibliography is included for those 
who wish to do extensive work with these gages. 
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—Machine Design, June, 1943. 

“Electronic Com wing Apparatus for Rectangular and Equiangular Strain 
Rosettes”’—J. H. Meier and W. R. Mehaffey—Proceedings of the So- 
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“Strain Gage Amplifier Design’—W. R. Mehaffey—Proceedings of the 
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J. Grover—Battelle Memorial Institute. 

“Residual Stresses and Fatigue Studies’”—O. J. Horger, H. R. Neifert 
and R. R. Regen—Timken Roller Bearing Company. Experimental 
Stress Analysis, Vol. 1, No. 1. 
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Glass-Metal Seals in Electronic 
Components and Applications 
(Continued from page 101) 





The formation of cupric oxide is avoided because of the 
flaky, non-adherent nature of this oxide. 

Since the expansion of copper is far above that of any 
glass, and since recourse must be had to thin-edge seals, 
it is possible to use either soft or hard glasses. The cop- 
per at the thin edge is able to yield when differential 
expansion or contraction tends to stress the glass. 

Tungsten. This metal, with a lower specific resistance 
than any other sealing metal except copper, is used 
exclusively with hard glasses for internal seals. Hard 
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Specially designed for each particular appli- 
cation and with quality and dependability 
built into every part, Lamb Electric Motors 
have established a reputation for long, 
trouble-free performance. 


Contributing importantly to this good per- 
formance is our experience gained in 3] 
years of designing and building small motors 
for over three thousand special applications. 
These applications, embracing almost every 
type of small motor driven product, include: 
home appliances, production machines, in- 
dustrial tools, business machines, and many 
other classifications. 
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plosion-proof aircraft 
geored fuel transfer 
pump motor. 
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FOR ELECTRICAL 
HOUSEHOLD APPLIANCES 


Indicators shown are supplied 
to manufacturers of electric irons, 
waffle irons, sandwich toasters, 
electric broilers, etc. Stock indica- 
tors supplied in wide range of 
styles and prices without tool 
charge. Special heat indicators 
designed to meet requirements 
for stoves, ranges, etc. 


FOR QUOTATIONS—send sam- 
ple blueprint or sketches and 
quantity to be used. 


Manufactured by 


GERMANOW-SIMON MACHINE CO. 
Dept. EM 
ROCHESTER 1, N.Y., U.S. A. 


BI-METALLIC DIAL THERMOMETERS AND TEMPERATURE GAUGES FOR ALL PURPOSES 


WATERMAN 


DOES IT AGAIN! 
AblE \NDUSTRIAL & TELEVISION 


POCKETSCOPE 


MODEL S-11-A 
ogee AN OSCILLOSCOPE of Unusual 
WATERMAN PRODUCTS Versatility and Utility 
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For Delivery Soon: 


A 3-inch oscilloscope for measuring AC and DC... 
Amplifiers for vertical and horizontal deflection as well 
as intensity ... Linear time sweep from 4 cycles to 50 ke 
with blanking of return trace... 

mv/in... Fidelity up to 350 ke through amplifiers... 


Sensitivity up to 100 | 
Attenuators for AC as well as for DC.. 


. Push-pull ampli- | 


... Trace ex- 
pansion for detail observations. | 


| 


Light weight: 8% Ibs ...Portable size: 11x 7“ x 5"... $99 F.O.B. PHILA. | 


fiers... Anti-astigmatic centering controls 


WATERMAN PRODUCTS COMPANY 


INCORPORATED 


PHILADELPHIA 25, PENNSYLVANIA 





glasses are required for power tubes not only because of 
high temperatures of operation but because of the high 
degassing temperatures necessary for the metal parts 
within the tube. The tube elements are usually rather 
heavy and the rigidity of tungsten is helpful for support. 

Tungsten for seals is in the form of ground and pol- 
ished rods in diameters up to 0.200 inch. The usual 
diameters are 0.080 inch or less. 

The orange-gold color of a tungsten-glass seal seems 
to be due to the presence of tungsten dioxide, with pos- 
sible traces of W2O5 (W404, 7) 

Molybdenum. Although the thermal expansion of 
molybdenum is somewhat higher than that of tungsten, 
the properties of both metals are similar. Molybdenum 
has been used to some extent for internal seals but its 
pronounced tendency to over-oxidation during sealing 
has restricted its application. This disadvantage can be 
overcome by careful control in the sealing operation. 
Molybdenum is cheaper than tungsten and is much less 
susceptible to cracks, and fibrous defects. 

The color of a molybdenum seal is a dark violet- 
brown, and the color is attributed to molybdenum 
dioxide. 

42 Alloy. Driver Harris 42 Alloy and the equivalent 
Carpenter Glass Sealing “42” find restricted use, for 
example, as edge seals in the manufacture of “sealed 
beam” automobile headlights. This alloy is the core 
metal used in the manufacture of Dumet. 

Kovar. This alloy of 53% iron, 28% nickel, and 18% 
cobalt, sometimes called Fernico, is extremely important 
because its thermal expansion curve is an almost per- 
fect match for certain hard glasses. Its applications have 
extended to nearly all types of glass-metal seals. The 
specific resistance, unfortunately, is over eight times 
that of tungsten and its thermal conductivity is only 
about one-eighth that of tungsten and molybdenum. In 
order to overcome these drawbacks attempts are now 
being made to produce a Dumet-type composite lead 
with Kovar as the core metal. 

The color of a glass-Kovar seal is mouse-gray or 
brownish, depending upon the glass used, time of heat- 
ing, and temperature of sealing. 


MECHANISM OF SEALING 


The operations involved in making a glass-metal seal 
are simple. Glass and metal are brought into intimate 
contact at a temperature which is high enough for the 
glass to be fluid. The temperature of the metal nearly 
always equals or exceeds that of the glass. Wires and 
metal surfaces are often “beaded” (precoated) with 
If the metal is in wire or rod form this is done 
simply by slipping a length of close-fitting glass tubing 
over the wire and fusing the glass progressively from 
one end to the other. Beading may also be, performed by 
permitting finely powdered glass to fall upon the hot 
metal surface and then heating sufficiently to permit the 
molten glass to spread over the metal. Beading facili- 
tates the making of a seal since it is usually easier to 
make a glass-to-glass seal than a glass-to-metal seal. It 
is not usual, however, to bead soft glass internal seals 
with Dumet, chrome iron, and Sylvania No. 4. With 
hard glasses beading is advisable in order to avoid dan- 
ger of leaky seals, which result from the high working 
temperatures and surface tensions of these glasses. 


glass. 
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you could come with me to the spe- 
cial assembly division at Plainville, you’d see 
What I mean. The day we took these pictures, 
for example, there was a multi-motor controller 
for a famous machine tool manufacturer, indi- 
vidual plug-in type control center units for a 
large oil refinery, the complicated fully auto- 
matic ‘electric brain’ for a paper making ma- 
chine — all being manufactured on a standard 
production basis — specials in every sense of 
the word — but made from tried and proved 
Trumbull Electric basic components. Such basic 
components mean to you, as the customer, 
special controls with standard Trumbull per- 
formance. 


“Standard design elements in the tremendously 
varied Trumbull production range make it pos- 
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sible for our customers’ design engineers to 
specify special controls without running into a 
stone wall of excessive special costs. 


“Of course, we of Trumbull can only try to 
give you a quick picture of a mighty good 
proposition in these few words. If you have a 
problem that indicates modern electrical con- 
trol, it will be well worth your while to write 
now or come to our Plant and see for yourself. 
Trumbull engineers are good people to talk 
to— and work with.” 
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Table VI—Types of Stress During 
Heating and Cooling* 


1. Expansion of glass greater than expansion of metal (k,>km) 
a. On cooling 
Radial stress, pp =(—) compression 
Fc, exe stress, p= (++) tension 
Axial stress, p,=(+-) tension 
b. On heating 
Radial stress, pp=(-+-) tension 
Tangential stress, pp=(—) compression 
Axial stress, pp =(—) compression 
2. Expansion of metal greater than expansion of glass (km >kg) 
a. On cooling 
Radial stress, p= (+) tension 
Tangential stress, pp=(—) compression 
Axial stress, ps=(—) compression 
b. On heating 
Radial stress, p= (—) compression 
Tangential stress, pp =(-+-) tension 
Axial stress, p= (-+) tension 


* The relationships shown above do not hold for Dumet because of the 
difference between radial and longitudinal expansions. 








Oxide is present in all commercial seals as a con- 
sequence of the heating required to soften the glass. 
Many authorities claim that the presence of oxide is 
essential to the success of a seal but there is excellent 
evidence that good hermetic seals can be made when 
glass is in direct contact with metal. 
































STRESSES IN GLASS-METAL SEALS 





Mathematical evaluation of stresses in many types of 
glass-metal seals is possible but values derived in this 
way must be accepted cautiously because as a rule un- 
known corrections for differential cooling of glass and 
metal, plastic flow of glass during cooling, changes in 
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You can put power to work anywhere it is needed ; 
with Mall Flexible Shafting. You can take it around | Properties of glasses by heat treatment, and the exact 
corners, curves and through congested and pro- temperature of retention of strain in glass can greatly 
duce io cack: ts eutntinebedeaten ceten Ge Ge. | MUly, the results obtained theoretically. Results 
tant point ily, safely, and economically. At the should, whenever possible, be based upon direct polari- 
same time, you increase mechanical efficiency, reduce scope determinations of strain. Table 6 is useful as an \ 
power losses and moving ts, eliminate alignment indication of the kind of stress to be expected in internal 
problems, simplify design. speed up assembly and seals in normal seal-making procedures, Figure 8 is a 
lower manufacturing costs. | graphical relationship between the three principal 
Mall Flexible Shatting is designed and manufac- stresses in a beaded wire of circular cross-section. The 
tured to meet design engineers specifications. It is abscissas are ratios of glass diameter to wire diameter ; 
available with Metallic or Elastic Plastic Covered the ordinates are stresses per unit difference of expan- 
Housing in any desired type or length, with or with- ‘10m 8 between glass and metal at the temperature at 
out fittings for power transmission or remote control. which the glass becomes rigid enough to retain stress. 
Over 25 years of experience in fabricating Mall Flex- The chart is drawn for the case of a positive difference 
ible Shatting for a broad range of power drives and f expansion. Reference to Table 6 shows that this oc- 
remote controls, under precision production control, curs on cooling when the expansion of metal is greater 
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adequately equip us to assist you with any contem- ‘than the expansion of glass or on heating when the 
plated. applications. Our Engineering Staff is at your | ¢xPansion of glass is greater than the expansion of 
disposal. metal. When the difference is negative the tensions and 
: ; compressions are reversed. i 
full oaaten. eae a ns ; A similar relationship can be developed for stresses ff 
plete engineering data mailed upon request. in an external seal. In this case stresses in the glass \ 
cylinder are all of the same sign, tension or compression, 
MALL TOOL COMPANY | and tangential and radial stresses are equal. The radial | 


7827 South Chicago Avenue, Chicago 19, Illinois 


stress, constant throughout the glass cylinder, is the 
* 25 Years of “Better Tools For Better Work” 


same in both glass and metal at the interface. 
Since few actual seals are as simple geometrically as 


PORTABLE a beaded wire, theoretical stress determinations and 
POWER TOOLS relationships must be considered with caution and polari- 


scope measurements must be used for corroboration. 
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In many temperature control applications, space is so 
limited that the physical size of the thermostat is important. 
The simplicity of the basic Fenwal design makes possible the 
combining of all the essentials of a good Thermotechnic in- 
strument—high sensitivity, ruggedness and accuracy—in a 
unit of reasonable size and convenient dimensions—the 
Fenwal THERMOSWITCH Control. 

In normal applications, Fenwal’s compact units usually 
may be located in the product or process at the point where 
most effective control of the entire thermal system is achieved. 

The drawing shows the dimensions of the Cartridge 
THERMOSWITCH Control—the basic =THERMO- 
SWITCH 1 unit. Because of their compactness, Fenwal 
THERMOSWITCH Controls provide effective temperature 
regulation without interfering with the overall design of the 
product or process. 

Compact Design is one of many features 
which make the THERMOSWITCH Con- 
trol outstanding in the fields of temperature 
detection and regulation. Send for a copy 
of our Thermotechnics Booklet which de- 
scribes the “14 Facts in Fenwal’s Favor.” 


ws 


#11 of the "Fourteen Facts in Fenwal's Favor". 


FENWAL INCORPORATED 


61 PLEASANT STREET 
ASHLAND MASSACHUSETTS 


Thermotechnics for Complete Temperature Regulation 
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NOW — 


A Much Needed 
Insulation 
Service 


to manufacturers of armatures, ballast 
ond electronic transformers, and other 
wound electrical products. 


We now offer you the same insulating varnishes and 
molding compounds that we have used for years in 
our own coil winding work. These products are the 
development of Acme engineers—the result of care- 
ful research and actual application during the period 
of two world wars. 


Acme’s Own 
INSULATING VARNISHES 


SYNTHETIC THERMOSETTING 


Outstanding advantages: very flexible baking schedules 
—low viscosity and high solids content—low drip co- 
efficient, thorough impregnation with material reduc- 
tion of “voids,” and rapid, deep-drying. High dielectric 
(over 1800 v. per mil) —excellent chemical and insula- 
tion resistance—unusual bonding strength. 


COIL MOLDING COMPOUNDS 


War-tested, thermosetting, organic resin compounds 
which are practically 100% solids and not thermoplastic. 
The real remedy for “voids,” heat, moisture and 
“corona” troubles. 


OXIDIZING BAKING VARNISHES 


Another Acme specialty. Available in clear or black. 
Make flexible, moisture-resistant, outside films of 
fine insulating quality under elevated temperatures. A 
permanent impregnant for shallow-wound coils. A good 
outside dip for field and controller coils, transformer 
windings, etc. 


Send for the New Acme Catalog 


Wire 


PRODUCTS 


<> 
Acme (W 
THE ACME WIRE CO. =e 
NEW HAVEN, CONN. 


VARNISHED INSULATIONS - MAGNET WIRE - COILS 
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EF; 
Be 


P, =Tangentia! stress 
P,=Radlal stress 


P, 


P,=Axial stress 


Fig. 8—(a, above) principal stresses in the glass of 
a beaded metal rod or wire; (b, below) principal 
stresses as functions of the unit difference of expansion 
between glass and metal. (After Hull and Burger) 



































The theoretical relations between stresses are valuable, 
however, in a stress analysis. For example, in an internal 
seal the radial stress is tensile when the expansion of 
the metal is greater than that of the glass. This is the 
stress most likely to cause failure since glass is much 
weaker in tension than in compression. If, on the other 
hand, the radial stress is compressive then the tangential 
and axial stresses are tensile. Since, as seen in Fig. 8b, 
the tangential stress is always greater than the axial, the 
former becomes the limiting stress. Radial cracks result 
from tangential tension at the wire-glass interface. 

Nearly all annealing of seals is a compromise between 
desirable compression and dangerous tension. It does 
no good to produce a high radial compression in an 
internal seal, for instance, in order to prevent “stripped 
seals” if failure results through radial cracks caused by 
tangential tension. Conversely, strong tangential com- 
pression can mean failure through radial tension. 
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“G.S.” do the job. For, here, men, materials and machinery are co- 
ordinated to the intensively specialized operation of manufacturing FRAC- 
TIONAL HORSEPOWER GEARS exclusively. G.S. Gears from 12 to 96 
D.P. are produced in volume with remarkable uniformity. Take advantage 
of this unusual Small Gear service, developed to its present high degree of 
efficiency thru a quarter century of experience with all different types and 
materials. G.S. engineers will gladly lend you every possible aid. Ask 
them today for suggestions, ideas and cost estimates, 
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COMPRESSION AND INJECTIOn 


Sudteh Parts... 
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Teoled to build efficient molds for fast economical 
production... Experienced in planning and delivering 
millions of Customolded parts ... Skilled in meeting 
precision specifications on difficult operations. Name your 
Customolding requirements. Midwest will measure up. 
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333 N. WHIPPLE ST.*CHICAGO 12 +*PHONE: KEDzie 1057 
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A NAME 
WELL-EARNED 





We designed our famous Blue Ribbon Resistor in 1939. It was 
the first flat or strip resistor in the field. Now there are others of 
similar type, but our Blue Ribbon still leads the field and still 
holds first place which its name signifies. It is compact, tough, and 
its remarkable performance offers you far more than just higher 
wattage ratings for unit space required. And our other resistors 
and rheostats offer you exclusive advantages also. 


HARDWICK, HINDLE, INC. 





RHEOSTATS and RESISTORS 


DIVISION OF 
THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5, N. J. ESTABLISHED 1886 U.S. A, 
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Stress at room temperature is not always a safe crite- 
rion for allowable stress. Stresses at the operating tem- 
perature of a seal may be much higher because of the 
divergence of the glass and metal expansion curves. Pas- 
sage of electric current may also cause resistance heating 
of the wires in a seal. 

Annealing, then, must be designed for each particular 
application, with emphasis on the use to which the seal 
is to be put. In general, avoidance of sharply concen- 
trated strain is more important than reduction of diffuse 
or broadly distributed strain of fairly high magnitude. 

Electrolysis is important not only because of energy 
loss in the electrical circuit but because continued elec- 
trolysis leads eventually to tube failure either through 
leakage at the glass-metal interface or by cracking of the 
glass. As a rule, the temperature is much more impor- 
tant than voltage gradient. As the temperature increases, 
smaller and smaller voltage gradients are sufficient to 
cause failure. Electrolysis in glass is ionic and the 
transport of positive ions to the negative wire can cause 
cracking of the glass because the composition, and con- 


Table VII—Glass-Metal Combinations 


1. Metals used with soft glasses 


Chrome iron . 

Kind of metal—28% chromium. 

Heat treatment—Hs (wet) or cracked gas firing to oxidize. 

Oxide layer—CrsOs (plus FesOs?). 

Kinds of glass —024, 008, 8160, 001—internal seal; 012, any 
soft glass—external seal. 

Thermal expansions—CrFe—108, glasses—89 to 96 x 107. 

Types of seals—Internal, external usually. 

Stresses—Internal, axial and tangential compression, radia) 
tension; external, radial and tangential compression. 


Dumet 

Kind of metal—Core: 42% Ni, 58% Fe; Cu sheath: 20-30% 
of total weight. 

Heat treatment—None except heat to degas large diam. 

Oxide layer—CusO (plus borax). 

Kinds of glass—012, 001, 008 (8160 risky). 

Thermal expansions—Dumet: radial—92, axial—65; glasses— 
89-92 x 107. 

Type of seal—Internal. 

Stresses—Radial and axial tension, tangential compression. 


Cold-rolled steel 

Kind ot metal—SAE 1010 unplated, Ag, Ni, or Cu plated. 

Heat treatment—Fired after plating. 

Oxide layer—FesO, plus FesO, it unplated. 

Kinds of glass—lInternal seal: 1990, 1991; external seal: any 
soft glass. 

Thermal expansions—Steel—130; 1990 and 1991—127; other 
soft glasses—89 to 96 x 107. 

Types of seals—Internal and external. 

Stresses—Internal: none with proper anneal; external: radial 
and tangential compression. 


Sylvania #4 
Kind of metal—Ni 42%, Fe 52%, Cr 6%. 
Heat treatment—Wet Hs firing to oxidize. 
Oxide layer—Cr:0; - Fe;03;?). 

Kinds of glass—001, 012, 8160. 
Thermal expansions—#4 alloy: 92; 


lasses: 89-92 x 107. 
Type of seal—Internal, others possible. 
Stresses—None with proper anneal. 


Platinum 
Kind of"metal—Pure Pt or Pt-Ir alloy. 
Heat treatment—None. 
Oxide layer—Apparently none. 
Kinds of glass—012, 001, 008, 8160. 
Thermal expansions—Pt—%, glasses—89-92 x 1077. 
Types of seals—Internal. : ; 
Stresses—Radial compression, axial and tangential tension. 





(Continued on following page) 
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When the performance of your product is not up to expectations, 
check the bushings or bearings you are using. At no higher cost, 
you can have FORMETAL bushings or bearings with exclusive 
qualities which provide the smoother performance and longer life 
so important to any moving part. 


You can reduce costs and improve quality of product through 
features of FORMETAL bushings and bearings such as these: (I) a 
higher Rockwell hardness without loss of machinability, (2) a thinner 
wall can be used which will give the same strength as the heavy 
wall of an ordinary bushing, (3) custom-made oil grooves, to pro- 
vide a wiping action of the oil film, can be engineered to the need. 


FORMETAL bushings and bearings can be made of bronze, steel, or 
alloy of your specifications in a wide range of types and sizes. 
Write for new, free catalog. You will want it for constant refer- 
ence if you are an engineer, or buyer of bushings and bearings. 


To get your products really rolling specify... FORMETAL! 
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SLEEVES..FERRULES..TUBES 
IN SHORT LENGTHS OF 
ANY METAL OR ALLOY, 
CAN BE FURNISHED TO 

SPECIFICATION 
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Check your needs for bushings and 
bearings against the wide range 
of types illustrated in this compact 
booklet. Send for it today. 





NATIONAL FORMETAL CO., INC. 
6611 Metta Ave., Cleveland 14, Ohio 


Please send free copy of your new catalog. 
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eststance 


ALLOY “A”: Nickel-Chromium al- 
loy, resists oxidation at elevated 
temperatures, up to 2100° F. Also 
used for fixed non-magnetic re- 
sistors. Resists chemical corrosion 
by many media. Specific resistance 
650 Ohms/C.M.F. 


ALLOY “C”: Nominally 60% 
Nickel, 15% Chromium, balance 
Iron. High resistance to oxida- 
tion and corrosion. Widely used 
for resistors for radio, electronics, 
industrial equipment and domestic 
appliances. Operating temperatures 
up to 1700° F. Specific resistance 
675 Ohms/C.M.F. 
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ALLOY “45”: Copper-Nickel alloy 
with constant resistance over wide 
range of temperatures. Specific re- 
sistance 294 Ohms/C.M.F.; temper- 
ature coefficient 0.00002 Ohms per 
deg. F.; 32-212 deg. Used in wind- 
ing of precision resistors, rheostats, 
and electrical measuring devices. 


KANTHAL: Exclusive manufactur- 
ers and distributors of KANTHAL 
wire ribbon and strip. An alloy 
containing Iron, Chromium, Alu- 
minum and Cobalt . . . for oper- 
ating temperatures up to 2462° F. 
Three grades, A-1, AS, DS; resis- 
837, 812 Ohms/C.M.-F., 
respectively, at 68° F. 


ALLOYS “A,” “C,” and “45” produced as 


fine as .0006” diameter. 


MFG. CORP. 


oe Si Ch a ea) 


the (0. JELLIFF WIRE MESH 


48 Pequot Road 


Southport, Connecticut 
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INTERCHANGEABLE POINTER UNITS 


GRADUATIONS, NUMERALS 
BRANDED IN “DEEP RELIEF’ 


2. Metals used with hard glasses 
Tungsten 

Kind of metal—Ground, polished. 

Heat treatment—None. 

Oxide layer—Before beading: W:0s plus WOs (W.Ou1:?). After 
beading: mostly WO>. 

Kinds of glass—772, 707, 3320, 775, 705, 750, 704, 7991. 

Thermal expansions—W—46, glasses—36 to 48 x 107’. 

Type of seal—Internal. 

Stresses—With 772, 3320, 775, radial compression to radial 
tension, axial and tangential tension to compression, de- 
pending upon anneal. 

With 707, 750, 705, 704, 7991, radial tension, axial and 
tangential compression. 


Molybdenum 

Kind of metal—Ground, polished. 

Heat treatment—None. 

Oxide layer—Before beading: Mo,0s; plus MoO. After bead- 
ing: mostly MoOQO:. 

Kinds of glass—704, 705, 706, 7052. 

Thermal expansions—Mo—55, glasses 

Type of seal—Internal. 

Stresses—Radial compression, tangential and axial tension— 
approaching strain-free with proper anneal. 


46 to 50 x 107. 


Kovar 
Kind of metal—Fe 54%, Ni 28%, Co 18%. 
Heat treatment—900-1100° C. in Hz, 15 min. to 4 hrs. 
Oxide layer- Col »: NiO (Fe30,4?). 
Kinds of glass—704, 705, 706, 7052. 
Thermal expansions—Metal—S0, glasses—46 to 50 x 107. 
Types of seals—Usually internal, external, tubular; occa- 
sionally others. 
Stresses—None with preper anneal. 


3. Metals used with soft and hard glasses 
Copper 
Kind of metal—Oxygen-free, high conductivity (QFHC), or 
electrolytic. 

Heat treatment—None. 

Oxide layer—Cu.0 after sealing, plus some CuO before. 

Kinds of glass—Theoretically, any glass. 

Thermal expansions—Cu—160, glasses—33 to 96 x 107. 

Types of seals—Thin-edge tubular, ribbon, butt. 

Stresses—Usually complex stress system. 
eissssttelallincniniciia” 


sequently the expansion, changes. 

In many electron tubes electrolysis between a wire and 
the surface of the stem carrying the wire can take place 
because the glass surface becomes negatively charged 
through electron bombardment from the cathode or sec- 
ondary bombardment from other elements in the tube. 

Chrome Iron and Glass. As shown in Fig. 9b, 024 


cost. 

Other modernistic, compression molded 
plastic knobs are available from our 
new post-war stock. 

An inquiry on your business letterhead 
will quickly bring descriptive literature 
or samples. Write at once. No obli- 
gation. 


The new 3-way stock control knob unit 
shown above answers many problems for 
the engineer. The escutcheon mounts 
to the instrument and the knob mounts 
on the control shaft, rotating freely 
inside the escutcheon. All three pointer 
knobs illustrated may be used in con- 
junction with the escutcheon or used 
singly without escutcheon as desired. 
Graduations, numerals or other mark- 
ings can be branded by Rogan in “deep 
relief’ on the escutcheon part at low 


glass is a fair match for 28% chrome iron and makes a 
good internal seal. The chief use of chrome iron, how- 
ever, has been in the external seal portion of the 
button stem. In this case 012 glass is commonly used, 
since it is well in this type of seal to have a glass with 
somewhat lower expansion than that of the metal. 

Chrome iron also finds other applications, for example, 
butt-sealed end caps for phototubes. 

Dumet and Glass. Fig. 9a makes clear the difference 
between the radial and axial expansions of Dumet. The 
best match is with 012 glass, but it can be seen that the 
large difference axially must result in stress of fairly 
high magnitude. For this reason diameters greater than 
0.040-in. are not used commercially, and most applica- 
tions employ diameters of 0.020-in. or less. 

Dumet-glass combinations are always internal seals. 

Cold-rolled Steel and Glass. In the past three or four 
years many steel-glass eyelet combination seals have been 
made for electronic components which require a hermetic 
seal which can be soldered or welded to a metal case or 


ROGAN BROTHERS ciicconeriuinc’® 


Compression Molders and Branders of Plastics. 


RB-1000 
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QUICK 
DIELIWIER' 


on Cast Bronze Bearings 


Here ts Good News for manufacturers of all types of 


equipment. Now you can secure all your requirements 
in cast bronze bearings . . . particularly in the larger sizes 

. in days ... not months. Our new and enlarged 
facilities plus.over five hundred skilled, returned service- 


Call JOHNSON BRONZ E men have made this excellent delivery possible. 





af Atlanta + Cambridge, Mass. * Buffalo On standard stock items . . . UNIVERSAL Bronze Bars, 
* Chicago * Cincinnati * Cleveland - G. P. Bearings, Electric Motor Bearings . . . we can ship 
§ Dallas * Detroit * Kansas City, Mo. * Los your order the day it is received. 
fi Angeles * Minneapolis * New York - Why not check your requirements NOW? Send us your 
Newark * Philadelphia * Pittsburgh ° St. prints and your specifications. Remember, Johnson Bronze 
Louis « San Francisco * Seattle. makes every type of Sleeve Bearing . . . an unfailing 


source of supply with the highest reputation for quality. 
Write, wire or call—TODAY. 


JOHNSON BRONZE COMPANY 
570 South Mill Street New Castle, Pa. 
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QUALITY PRODUCTS 


BATTERY ELIMINATORS 


For Converting A.C. to D.C. 

New Models . . . Designed for Testing D.C. Elec- 
trical Apparatus on Regular A.C. lines. Equipped 
with Full-Wave Dry Disc Type Rectifier, Assuring 
Noiseless, Interference-Free Operation and Extreme 
Long Life and Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency 

at All Times. 
@ Fully Automatic and Fool-Proof. 


LOW POWER 
INVERTERS 


For Inverting D.C. to A.C. 
Another New ATR Model . . . Designed for Oper- 
ating Small A.C. Motors, Electric Razors, and a 


Host of Other Small A.C. Devices from D.C. Voltage 
Sources. 


STANDARD 
AND HEAVY 
DUTY 
INVERTERS 


For Inverting D.C. to A.C. 

Specially Designed for Operating A.C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radie 
Test Equipment from D.C. Voltages in Vehicles, 
Ships, Trains, Planes, and in D.C. Districts. 
Write for Our New Catalog—just Off the Press! 


AMERICAN TELEVISION & RADIO CO. 
OTT haga ake eh acd 
ST. PAUL 1, MINN, Ue ee 
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Fig. 9—(a, top) radial and longitudinal expansions of 
Dumet and expansions of three soft glasses; (b, cen- 
ter) expansions of 28% chrome iron and Sylvania 
No. 4 Alloy and two matching glasses; (c, bottom) 
expansions of tungsten and three hard glasses. Note: 
the upper vertical line on each glass curve is the an- 
nealing point; the lower vertical line is the strain point. 
More Fig. 9 on next page. 
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See this 14” ball? Twenty-eight hours of grinding and lap- 
ping are required to round out its dimensions before it can 
take its place in a Federal Ball Bearing assembly. 

To you as a bearing user that’s important, for only one 
bad ball ruins a bearing’s efficiency, impairs the perfor- 
mance of your equipment, interrupts production. 

But no bad balls can get by the sensitive “fingers” of 
Federal’s electrically controlled inspection gauges. Each 
ball must be uniformly spherical within .000025” and the 
variation in diameter im any bearing is not more than 
00005”. Made of through-hardened chromium al- 
loy steel, each is crush-tested for load-bearing 
strength, micro-tested to reveal hidden pits or 
scratches and polished to its lustrous superfinish. 


FEDERAL BALL 


it TAKES 28 HOURS TO GRIND AND LAP THIS FEDERAL BALL 








So it goes through every Federal manufacturing step. 
More than 100 individual production, inspection and 
cleaning operations go into a single-row. radial ball bearing. 
Every fourth operator is an inspector. Add them up and you 
have positive precision performance on production lines 
everywhere...in machine tools, farm equipment, electric 
motors, marine equipment, automobiles and airplanes. 

That’s why, wherever tolerances are tight, specify Federal 
Ball Bearings...in any range or size. 

THE FEDERAL BEARINGS CO., INC. » POUGHKEEPSIE, NEW YORK 


REPRESENTATIVES LOCATED AT 
Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetiand Building—15 
Chicago: 8 S. Michigan Ave.—3 « Los Angeles: 5410 Wilshire Blvd.—36 


BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 
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NEED TO KNOW— 


@ where you can get snap-ac- 
tion or limit switches? 


@ who makes precision cast- 
ings? 


@ what companies you can get 
in touch with for data on 
thermostatic bimetals? 


@ who makes a particular type 
of fastening? 


@ what companies can supply 
bobbins, spools and other coil 
forms? 


@ the name and address of the 
company making a certain 
(trade named) soldering iron? 


@ what companies can supply 
asbestos covered wire? 


OR quick answers to these and thousands 
of similar questions relating to supply 
sources and product identification—consult 
the GUIDE TO BUYING on pages 274-302. 


This handy index to the products and serv- 
ices of ELECTRICAL MANUFACTURING 
advertisers puts the information you need at 
your finger tips. 


Use this always up-to-the-minute guide to 
help you in your specifications of materials 
and metals, electrical and mechanical parts, 
equipment and finishes — whatever you may 
need for the design and fabrication of your 
electrically operated products. 
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envelope. High-expansion glasses, such as 1990, have 
been employed. The metal parts are nearly always plated 
with copper or some other metal in order to overcome 
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Fig. 9—(d, top) expansions of molybdenum and tung- 
sten and a group of hard glasses; (e, center) expan- 
sions of Kovar and its matching glasses; ({, bottom) 
expansions of copper and a hard and a soft glass. 
Note: the upper vertical line on each glass curve is the 
annealing point; the lower one is the strain point. 
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In dollars and cents, the cost of an indi- 
cator glass for electrical equipment or 
an appliance is but a small fraction of 
the cost of the complete product—but 
manufacturers have found to their cha- 
grin that a few pennies saved here can 
be an expensive savings! Sales can be 
made or lost because of minor differ- 
ences. If your colored indicators glow 
brightly, uniformly and clearly, if they 
are neatly and accurately made,—your 
product has a desirable finishing touch 
that your customers will like. 

It takes care and experience to 
manufacture accurately-made, cleanly 


moulded, colored or white indicator 
glasses. Through many years of special- 
izing in items of this type, Kopp has de- 
veloped an understanding of the prob- 
lems and a technique of manufacture 
that assures uniform colors and a high 
degree of dimensional accuracy. An 
example of present Kopp production is 
miniature plano-convex lenses for read- 
ing mechanical indicators, or for trans- 
mitting controlled light beams. 

We will be glad to send you samples 
of our work in clear or diffusing finishes, 
and to discuss your requirements with 
you at any time. 


KOPP GLASS, wc. 
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ALL STEEL 


MOTOR SLIDE BASES 


Made in Sizes #203 to #505 
NEMA Standards. Let us 
know the quantity and size. 
Special sizes and types to 
your specifications. We will 
be glad to quote prices and 
delivery. 




























steel’s well-known tendency to over-oxidize. SAE 1010 
and 1990 glass give an almost strain-free seal when 
properly annealed. 

For external seals it is not necessary to choose a glass 
which matches the metal in expansion. The difference in 
coefficients may be as much as 40-50 x 10° per de- 
gree C. The stresses in the glass are all compression. 

Sylvania No. 4 and Glass. This alloy is an excellent 
match with 001 glass and a good match with 012 glass. 
In radio receiving tubes in which the wires of the seals 
are used directly to make contact in the tube socket the 
wires or pins must have sufficient rigidity to withstand 
insertions and removals. The nickel or nickel-manganese 
external portion of a Dumet lead is satisfactory for this 
purpose in the miniature tubes which have proved so 
useful. For larger tubes, however, this is not the case 
and Sylvania No. 4 is the alloy of which pins are made. 
The specific resistance is rather high and the current- 
carrying capacity is thereby limited. 

Driver Harris No. 14 and Carpenter Glass Sealing 
“426” are, for all practical purposes, identical with Syl- 
vania No. 4. All three alloys are available in any wrought 
form and the applications are in no way restricted to 
internal seals. 

Tungsten and Glass. The best matching glasses are 
shown in Fig. 9c. Glass 7991 is not included because it 
coincides almost exactly with glass 3320. This latter 
glass is generally available only in tubing form and is 
sometimes used for beading tungsten rods which are 
then sealed into flares and bulbs of 772 glass. Glass 7991 
is the best match for tungsten although glass 772 is more 
widely used, possibly because of greater availability and 
better all-around properties. 

Molybdenum and Glass. This metal can nearly always 
be used in place of tungsten if the proper matching glass 





@ @ X-ray apparatus finds an important application in 
the inspection of the internal construction of electron 
tubes. General Electric laboratory technician is shown 
here checking a television power tube (left) and a 
Phasitron FM transmitter tube (right). 
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VANISHED IN A 


20-FOOT ALCOA ALUMI 


One slash with a cutoff saw, a couple of minor 
machining cuts on the ends of each sawed 
section, and 20-foot lengths of Alcoa Aluminum 
Tubes become housings for the electric motors 
made by Standard Dayton Corporation. 

The tubes require no boring. They are merely 
heat-expanded and slipped over the stators. 
On cooling, they fit tightly. 

What’s more, the aluminum housings give a 


NUM TUBE 


reduction of one-third in motor weight and 
faster dissipation of motor heat. 

When you design a new product, or redesign 
one already on your assembly line, consider 
the many commercial forms 6f Alcoa Aluminum. 
And our 59 years of aluminum know-how is at 
your service. ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh 19, Penna. 


Sales offices in leading cities. 


MORE people want MORE aluminum for MORE uses than ever 


ae ae ae 
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Ceeee SORE REET EHE SHEE 


Built with skill—care.... 
and EXPERIENCE! 


HEINZE SINGLE BLOWER UNITS are noiseless 
. . - have low power consumption . . . no radio 
interference . . . and operate under most severe 
climatic conditions. ; 


WE LIKE TO RECEIVE INQUIRIES about blowers, 
electric motors and motor-driven apparatus, which 
Heinze’s experience of more than 42 years and 
the Heinze method of coordinated design and 
production can create efficiently and economically. 


Heinze Electric Co 


685 Lawrence Street 


4. WAYS TO END ALL CORD 
IVE tai AGT tls y 


STRAIN RELIEFS 


Interruptions due to cable and 
cord connection failures are elim- 
inated because they anchor the 
cord to the product at the point 
of strain. GRIPMASTER Strain 
Reliefs can withstand pulls up to 
100 Ibs., and are acceptable to 
Underwriters Laboratories. All 
types Reg. U. S. Pat. Off. 
A. 


Te, 


Ty WRITE 
=. 


; ‘OR 
SAMPLES 


SLEEVES—Preventing fray- | y ; AND 
ing of cord ends, these {| om 

specially-treated rubber {| = = . LITERATURE 
tubes are available in five - : TODAY! 


sizes to fit wires to .790 ele 


GEORGE WALKER COMPANY 


118 AMSTERDAM AVE., PASSAIC, NEW JERSEY 


is substituted. Fig. 9b indicates a good match with three 
glasses. Glass 7052, with an expansion very close to 
that of glass 706, is not shown but is also a satisfactory 
match. 

Kovar and Glass. Because of the shape of the Kovar 
expansion curve excellent matches with any of several 
glasses can be obtained (Fig. 9e). Glass 7052, not shown 


- because of its near coincidence with glass 706, is used 


widely because it has better chemical stability than the 
others. 

Kovar is employed in internal, tubular, disk, and butt 
seals although it can be incorporated into any type 
of seal. 

Copper and Glass. Fig. 9f indicates the great differ- 
ence in expansion between copper and soft and hard 
glasses. The thin-edge seal is therefore a necessity if 
advantage is to be taken of the highly desirable prop- 
erties of the metal. The choice between hard and soft 
glasses is usually determined by the electrical and ther- 
mal characteristics of the tube. Both types of glass make 
very satisfactory seals of the thin-edge outside and 
inside tubular form. 

Good proportions for a thin-edge seal are: 0.003-in. 
thick at the thin edge, taper of 1.2 deg running back 
one-half inch, then double this taper to the full metal 
thickness. The glass overlap is about a quarter-inch. 

Internal (ribbon) and butt seals are also made al- 
though much less commonly than tubular seals. For butt 
seals (generally disks) the form of Fig. 1.15 is preferred. 
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@ * Cathodic Protection for Electric Water Heater 

Well-known principle of cathodic protection, long 
applied to such structures as pipe lines and water tanks, 
has been used to prolong the life of conventional 
galvanized-steel electric water-heater tanks. Although 
such tanks are usually expected to provide some 20 
years of service, there are certain areas where the char- 
acter of the water, lacking protective lime or carbonates, 
cuts the life drastically. 

As the source of corrosion itself cannot normally be 
eliminated, a redesign of the water-heater tank is indi- 
cated for the purpose of diverting the corrosion attack 
from the zinc surface. Westinghouse Electric Corpora- 
tion engineers have already obtained satisfactory experi- 
mental results by suspending -inside the tank a 
magnesium-alloy electrode grounded to the tank. Gal- 
vanic currents are such that ions flow away from the 
magnesium electrode instead of the tank wall, thus 
destroying the magnesium instead of the zinc. 
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Designers and engineers in practically every industry are becoming more 
and more aware of the remarkable attributes of Superior Nickel Alloy 
Tubing. Whether it be Strength, Hardness, Toughness, Corrosion Resistance, 
or Heat Resistance, the “plus” features of each of these outstanding alloys 
adds its own particular design and performance advantages. 


We are prepared to assist designers and fabricators in the one best 
selection, of the alloy most logically (and economically) suited to any 
specific application. 


Bulletin 31 is available on request — write for it today. 


SUPERIOR SUPPLIES TUBING in the following analyses 


Grade “A” Nickel “B” Monel 18% Nickel Silver 
Electronic Grade Nickel “K” Monel 30% Cupro Nickel 





"9 “D” Nickel (4% Mn Nickel) Inconel “Nichromé V” 
36%, 42%, and 52% Ni Iron 
} Some are available in both Seamless and WELDRAWN* 

a *U.S. Trademark 








SUPERIOR TUBE COMPANY 


Norristown, Pennsylvania 
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MACHINING ALONE CAN’T CORRECT 


Dy-NAMIC UNBALANCE 


Save shop time, add years to product life, with a 
low-cost, quick-acting Bear Dy- Namic Balancer! 


Get FREE Catalog! 


Tests prove that workmanship, however fine,simply cannot insure dy-nam- 
ic balance in rotating parts. And since destructive un- balance increases 
enormously as RPM steps up...and since the resulting “‘Wobblies” 
are discovered by the user and not in your shop... accurate dy-namic 
balancing is essential if your products are to serve better and sell easier. 


Now Dy-Namic Balancing Is Quick, Easy, Low-in-Cost ! 


With a low-priced Bear Dy- Namic Balancer, the job is done to meet any 

standard requirements, in routine production, in a matter of seconds, and 
any shop hand learns 
to operate a Bear Bal- 
ancer in a few hours! 
Bear machines are 
available for balanc- 
ing bodies from a few 
ounces to two tons. 
Write for the Bear 
Catalog! Bear Mfg. 
Co., Dept. E-13, Rock 
Island, Illinois. 


COMBINATION 
STA TiC AND DY-NAMIC BALANCING MACHINES 


SELES 
SOREL ae 


All types and sizes carried in stock 


45° elbow 


coupling cap bushing 


Send for FREE CATALOG 


This new. 83-page catalog 
helps you select the cor- 
rect size and type of non- 
corrosive fastening device 
for any particular job. In- 
cludes stock sizes, specials 
that can be made, en- 
gineering data, etc. Make 
request on company letter- 
head. 


Write to 
DEPARTMENT EL 


ALLMETAL SCREW PRODUCTS CO., Inc. 


33 Greene Street, New York 13, N. Y. 





Performance of the New Alnico 
Permanent Magnet Materials 
(Continued from page 77) 


now identical. For further increase in demagnetiza- 
tion, H, decreases rapidly to zero for alnicos 1, 2, 3, 5 
and 6; more slowly for alnicos 4 and 12; and with ex- 
treme effort for silmanal. 

, Suppose, now, that the holding magnet of Fig. 3 has 
been designed so that with an alnico 6 magnet, with 
armature removed the magnet density is held to 7000 
gausses by leakage through the shunt gap. This means 
that the magnet has been demagnetized to point P, 
Fig. 4; that is, its open-circuit characteristics is given 
by gap line OM. The 0.050 cm gap shown in Fig. 3 
is shorter than the 0.080 cm shunt gap length calcu- 
lated for line OM, having the same area as the magnet, 
because the shunt gap area A, is less, thus: 


A, = 0.7 X 2.5 = 1.75 sq cm 
If there were no leakage, shunt gap length L, becomes 


A, X 0.08 1.75 K 0.08 __ 
~~ ae 0.035 cm 
where Aw is the area of the magnet. 

However, leakage has to be taken into account. 
Its effect is to increase gap area, which necessitates 
lengthening the gap further to maintain the same re- 
luctance. With a leakage factor Ly of 1.43 (which is 
a pure assumption, 


_ Ag X Le X0.08 _ 1.75 & 1.43 « 0.08 
7 An ne 4.0 
When the armature F is applied, if the gap were 
really zero, and if there were no saturation on the soft 
steel parts, the magnet flux would be equal to the Q 
density, 9500, multiplied by the magnet area. There 
would be no leakage through the auxiliary gap as there 
would be no mmf to produce it, all of the drop being 
in the magnet. Such an ideal set-up would give a truly 
wonderful performance. Thus, if 


= 0.05 em 


B, = flux density of gap in gausses 
Bm = flux density of magnet in gausses 
Gap density under poles in contact with F would be: 


Bm X Am__ 9500 K 4.0_ ,,. 
are 175 = 21,700 gausses 


Without going through the calculations, the pull on 
the keeper with such a density on the two poles, hav- 
ing a total area of 3.5 sq cm, would be 147 Ib. 

What actually happens, however, is that this ideal 
condition cannot be realized. The fit between the pole 
tips and the piece F is close but not perfect. Also a 
certain amount of external mmf is needed to establish 
the heavy flux density in the soft steel parts. This 
may be thought of as additional gap. The following 
assumptions are reasonable: Actual gap due to poor 
fit under each pole, 0.001 in.; allowance for saturation 
of soft steel, another 0.001 in. per pole. Hence, there 
is a closed equivalent gap per pole of 0.002 in. or 
a total gap for both poles of 0.004 in. or 0.01 cm 
(0.004 x 2.54) for the closed gap area of 1.75 sq cm. 
There will be enough mmf drop across this gap to pro- 
duce a total leakage through the shunt gap and other 
natural paths of about 24 per cent of the working flux. 
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WHY MICROCAST IS THE LEADER 


Eighteen years ago Austenal Laboratories origi- 
nated the MICROCAST PROCESS for precision 
casting of intricate dental appliances to close 
tolerances using Vitallium*. In 1926, produc- 
tion on surgical appliances and jewelry special- 
ties was saaneaion ta Austenal—another contri- 
bution by MICROCAST. 


Another significant development was the appli- 
cation of the MICROCAST PROCESS to the pro- 
duction of turbo-supercharger blades which 
were produced by the millions during the 
war period. 


INDUSTRIES NOW USING MICROCAST 


Austenal is now producing quantity 
castings from a fraction of an ounce 
up to a pound for the following in- 
dustries: Aircraft, Automotive, Bottle 
Cap, Business Machine, Dairy, Elec- 
trical, Hearing Aid, Heating, Phono- 
graph, Photographic, Printing, 
Radio and Sewing Machine. 
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*Vitallium, A non-machineable alloy developed by Austenal 
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More complete information on MICROCAST is contained in a new 
booklet published by the Austenal Laboratories, Inc., originators of 
the MICROCAST PROCESS. This valuable new booklet is fully 
illustrated and describes many industrial applications for MICRO- 
CASTINGS as well as giving a step by step description of the 
process itself. Write for your copy today. 


This pioneering record of achievement is the 
reason why manufacturers are looking to Auste- 
nal and the MICROCAST PROCESS for the practi- 
cal solution to intricate casting problems where 
close tolerances and high production are impor- 
tant. Perhaps this experience can help you, too. 
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AUSTENAL LABORATORIES, inc. 


224 East 39th Street, New York 16, New York 
5932 South Wentworth Ave., Chicago 21, Itlinois 


COPYRIGHT 










1946 AUSTENAL LABORATORIES, INC, 
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Design Engineers Specify 


VALLEY 


Ball Bearing 


Geeause - 
@ They offer more flexibility in power planning. 


@ They are built to meet unusual power loads and high 
temperatures. 


@ They meet all operating conditions where hazards of 
liquids,’ chips, etc., dropping into the motor are in- 
volved; as well as splash conditions. 


@ Being made in '%2 to 75 
h. p. sizes, they offer 
wide adaptability. 


VALLEY 
ELECTRIC CORPORATION 


4221 Forest Park Blvd. ¢* St. Louis 8, Missouri 





Have you considered pre-placed 


brazing alloys in your shop? 


Tell us to send facts and figures that lead the way to 
lower costs, speedier production and better joints. 
KRE-CO rings, disks, flat washers, stampings and 
other shapes in any size made from EASY-FLO, SIL 
FOS, COPPER, PHOS COPPER, BRONZE and ALU- 
MINUM are cost reducing factors. Get this valuable 
information for present or future use now. Request 
involves no obligation. 


CHARLES W. KRIEG COMPANY 


52-60 Dickerson St. « HUmboldt 2-3445 - Newark 4, New Jersey 


In order to draw a gap line on Fig. 4 representing 
the closed conditions, we shall have to increase this 
0.01 cm gap in proportion to the greater magnet area, 
including the leakage. Thus: 

Length of magnet gap = 
bg X Am = we x = = 0.0184 cm 
Be POLS 175° %,1.24 

This gap may now be used to draw a closed circuit 
gap line on the chart, Fig. 3. Select any horizontal 
line such as the one through 8000 gausses. Then 
H = BL, = 8000 x 0.0184 = 147 oersteds. Measure 
this off on the 8000 horizontal line and draw a shear- 
ing line ON through the point thus located. This will 
intersect minor loop PQ at point R which has co- 
ordinates of By, = 8750 and H,, = 160. Since: the 
leakage factor is 1.24, the flux through the working gap 
o Am X Bm a 4.0 & 8750 — 28 200 

Le 1.24 


28,200 
me? 1.75 


Pp 


= 16,100 gausses 


Compare this with the 21,700. gausses of the ideal 
condition for zero gap, no saturation. The actual pull 
on the keeper with this density is 81 lb. Magnet weight 


. 4 : 
4.0 x £0 _ 064 Ib 
16.4 


Bat 4. jae) 
“alo: Weight — 0.064 
This ratio may be greatly increased by applying 
tips of higher flux-carrying capacity material to the 
poles. For example, there is an alloy of 50 per cent 
iron and 50 per cent cobalt which can operate at a 
density of 22,500 gausses. This may be realized from 
the same total flux by applying tapered pole tips of 
this material, as shown dotted in Fig. 3. Since the 
pull increases with B,? there is a direct gain. With 
tapered pole tips the pull would be increased to 112 
lb, increasing the P/W ratio to 1750. 


at 0.26 Ib per cu in. = 


=~ 1270 


®@ @ Members of the Engineering Standards Committee 
of the American Washer and Ironer Manufacturers’ As- 
sociation who have perfected a special “comparator” 
washing machine and developed test procedure methods 
to evaluate washing machine performances. Left to 
right, John B. Dyer, Easy Washing Machine Co., Syra- 
cuse, N. Y.; R. M. Mitchell, Nineteen Hundred Corpor- 
ation, St. Joseph, Mich.; Dave Hays, late of General 
Electric Company; G. I. Cockerill, Apex Electrical Man- 
ufacturing Co., Cleveland; W. F. Oliver, Bendix Home 
Appliances, Inc., South Bend, Ind.; iy. L. Etten, Chem- 
berlain Corp., Waterloo, Iowa; Frank Breckenridge, 
Automatic Washer Co., Newton, Iowa, and Eduard Geld- 
hof, Nineteen Hundred Corporation, committee chairman. 
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IS ESSENTIAL 


The newly designed aluminum alloy rod and reel is spec- 
tacular for many reasons, including its extreme lightness. 
The entire assembly, which includes a die cast handle and 


brake lever, weighs only 1034 ounces. 


Die castings are utilized in more and more of America’s 
finest products. The advantages of the die casting process 
are usually pronounced for fishing rod handles or for other 


more intricate parts if they are required in large quantities. 


verte Met: ib Medd: hae 
minum alloy rod and reel 
manufactured by the 
Kaufman Manufacturing 
Company, Manitowoc, 
Wisconsin. 


MADISON-KIPP CORPORATION 


- 
214 WAUBESA STREET, MADISON 4, WISCONSIN, U.S. A. 
ANCIENS ATELIERS GASQUY, 31 Rue du Marias, Brussels, Belgium, sole agents for 

Belgium, Holland, France, and Switzerland. 


WM. COULTHARD & CO. Lid., Carlisle, England, sole agents for England, most Exropean 
countries, India, Australia, and New Zealand. 
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Provides unfailing security with Savings 


in Time, Cost, Weight, Space 


YEARs of successful use on Radio, Electrical and Me- 
chanical equipment have proved that the double- 
locking action* of PALNUTS holds tight under 
vibration, eliminating need for slower, heavier, more 
expensive nut-and-lockwasher assemblies. 


With this dependable security of PALNUTS, you also 
cut the cost of fastenings in half—reduce assembly 
time 50 %—-save up to 90% 
in weight—require less space. 
PALNUTS are single thread 
locknuts, made of spring 
tempered steel. Speedily ap- 
plied with hand or power 
drivers. Available in a wide 
range of types, sizes and 
firrishes. 
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*Double-Locking Action 


When the PALNUT is 
tightened, its arched, 
slotted jaws grip the bolt 
like a chuck (B-B), 
while spring tension is 
exerted upward on the 
bolt thread and down- 
ward on the (A-A), 
securely locking both. 


THE PALNUT COMPANY 


66 Cordier Street 
Irvington 11, N. J. 


Send details of your assem- 
bly for samples. Write for 
Palnut folder giving com- 
plete data. 
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When applying these high permeability tips, special 
attention should be given to the fit against armature F, 
the smaller area gap demands a little closer fit than the 
0.001 in. first assumed. 

The above holding magnet design should not be 
taken as a criterion for such designs, per se. It is merely 
illustrative, to bring out the principles of the shunt gap, 
tapered high permeability tips, and the inability to ob- 
tain a zero reluctance joint between pole tips and 
armature under practical conditions. As a matter of 
fact, Alnico 5 is a better material for holding magnets 
than Alnico 6, due to its higher residual and energy 
values. : 

Practical holding magnets are often made of cold 
rolled steel without special tips, and have P/W ratios 
from 400 to 1000. 

The formulas for pull of magnet on keeper are as 
follows: 

B2A 

72 X 134,000 

Where, P = pull in pounds, A = area of both poles, 
sq in. (at point of 
contact with arma- 


English System: P = 





ture) 
B = flux density, in area A, in lines per square 
inch, 
2 
Metric System: F = mite 
8a 


F = pull in dynes 

B = Density in gausses 

.A = area both pole gaps in sq cm 

In the second and concluding part of the article, the 
author will describe the application of alnico magnets 
to variable air gap apparatus. 


Foot Switches for 
Controlling Electrical Equipment 
(Continued from page 110) 


ably in automobiles. They are used as starter buttons 
that have to carry a very high-amperage, low-voltage 
load to the starter motor and as dimmer switches to 
change headlights from high-beam to low-beam circuit 
and vice versa. 

Recently foot switches have been developed for do- 
mestic use and as such have found favor in the photo- 
graphic field to control enlargers, flood lights, projec- 
tors, mixers and other electric equipment. The medical 
industry uses them for X-ray equipment, diathermy 
machines, electro-surgical knives and lamps. 

Fig. 10 shows a foot switch that was designed for 
applications of this nature. It does not require an elec- 
trician for installation, but merely has to be plugged 
into a wall socket and the electric device to be con- 
trolled is plugged into the combination plug and socket. 
This switch is symmetrical and will operate from either 
side if pressure is applied to the center: part which 
closes the silver-alloy contacts. It is interesting to note 
that a switch of this type is also available with a lumi- 
nous disk in the center of each pressure plate for use 
in dark rooms where it has to be located readily in the 
dark. These switches have been applied to uses de- 
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@ Turnabout is fair play. Metals have 
always been a vital factor in the produc- 
tion of plastics. Now here’s an instance 
where the opposite is true. A Durez pben- 
olic plastic employed as an integral part of 
_ the Budd Induction Heater which, in turn, 
is used for heat-treating internal diameters 
of metals, helps speed metal production. 

In designing this modern: bit of elec- 
trical ingenuity, Budd Induction Heating, 
Inc., stopped at nothing that would con- 
tribute to its efficient performance. 
Working with Michigan Molded Plastics, 
Inc., they accomplished with a Durez spe- 


cial compound the feat of reducing a five- 
piece terminal assembly to a three-part 
one that combines the right ” pattern” of 
properties and costs far less to produce. 

Here was a situation calling for a really 
versatile material. Induction heating ma- 
chines employ high-power, high-frequency 
currents. Accurate control is vital. The 
plastic material for such parts as this ter- 
minal assembly needs excellent electrical 
properties in conjuction with high impact 
strength. This Durez compound ... one 
of more than 300 phenolic molding ma- 
terials developed by Durez laboratory en- 


gineers . . . furnished the right combina- 
tion of properties in addition to impressive 
savings in time and costly machinery. 
This is a typical example of the way 
the Durez family of molding compounds 
is simplifying many of today’s manufac- 
turing problems. Heat resistance, dielec- 
tric strength, non-resonance, and impact 
strength, all inherent in Durez plastics, 
may be the answer for you. Durez labora- 
tory engineers are ready to work on any 
of your problems that the phenolics may 
solve. Durez Plastics & Chemicals, Inc., 
62 Walck Rd., North Tonawanda, N. Y. 
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_7 MOLDING COMPOUNDS 
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' PROTECTIVE COATING RESINS 
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PHENOLIC PLASTICS THAT FIT THE JOB 
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ELEVATOR CONTROL POWER SUPPLY 
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Cut Control-Unit Space in Half 
for United Elevator Service 


When United Elevator Service was designing this 
control unit for post-war elevator installations— 
the requirement was for a compact rectifier that 
would deliver the required voltage within narrow 
tolerances and under widely varying load condi- 
tions. After rigidly controlled tests, United chose 
Seletron. And United expects this circuit to pay 
sizeable dividends in service life. 

Your rectifier applications will reflect these ben- 
efits, too, when you‘ve made the switch to Seletron. 
In addition you'll find savings in installation—for 
there is no complicated wiring in a job done with 
Seletron. And you'll find your operating costs re- 
duced—because you eliminate frequent replace- 
ments and fragile parts. 

Ask Seletron for an easy solution to your 
rectifier problems. Address Dept. S-I7. 


* Req. Trade Mark 














scribed above as well as to office machines, microphone 
controls, and other low-power installations. 
In the domestic as well as in the industrial field there 





General Control Co. 


Fig. 8 (above) —The oper- 
ator remains standing on 
this switch and actuates it 
merely by shifting his 
weight forward. Fig. 9 
(right)—The large con- 
tact surface of this switch 
permits it to be actuated 
by foot, hand, knee or 
elbow. 





General Control Co. 


are a great many fields where the usefulness of the ap- 
paratus could be increased and its operation improved 
if foot switches were incorporated in the original de- 
sign of the product. A good deal is left open to the 
designer’s vision and we may expect to see an increasing 
number of foot switches on new appliances. 

The following companies cooperated in the compilation of 
material for this article: Cutler-Hammer, Inc., Milwaukee, 
Wis.; General Control Co., Boston, Mass.;The Euclid Elec- 
tric & Mfg. Co., Euclid, Ohio; Furnas Electric Co., Batavia, 
Ill.; Lee Engineering Co., Milwaukee, Wis.; Naken Engineer- 


ing & Mfg. Co., Chicago; Nathan R. Smith Mfg. Co., So. 
Pasadena, Calif. 


BOOK REVIEW 


The Electronic Control Handbook—By Ralph R. Batcher 
and William Moulic, Caldwell-Clements, Inc., New York 
17. 344 pp. $4.50. 

This handbook provides the prospective user of electronic 
controls with much of the fundamental data necessary for the 
proper technical understanding of such devices and their fields 
of application. Well-organized and logically presented, the 
handbook first discusses the basic principles of electronic control 
and emphasizes the growing versatility of their applications 
not only in automatic process systems but as components of 
original industrial and commercial equipment. Specific types 
of controls and their elements are then discussed. A particu- 
larly interesting chapter deals with synchros and servo-systems, 
solenoids and relays, saturable reactors, and control motors. 

The five sections of the book are: Section I—Basic Elements 
of Controls. Section II—Conversion Elements. Section III— 
Electronic Modification Circuits. Section IV—Activation EI- 
ements. Section V—Control Motors. There is excellent use of 
tabular data, circuit diagrams and other graphical material. 
Useful reference tables are included. References to published 
data on special phases of the subject form another useful feature. 
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Welded Design Cuts Machine’s Cost 60% 


Y 





BY H. H. STAHL, DISTRICT MANAGER 
AND WELDING ENGINEER, THE 
LINCOLN ELECTRIC CO., BOSTON, MASS. 


\ striking example of a present-day trend in 


machine design is the evolution of a strawboard 


thse RR ts ae 


shear machine made by Hobbs Manufacturing 
Co., Boston, Mass. 


ABS. 


Redesign of this machine for fabrication by 
electric arc welding resulted in a machine with a 


weight of only one-third that of the original and 


oo ReMi 


a 


costing 60% less to produce. 


~ 


In the former design (see Fig. 1), the various 


ae A tt 


parts of the shear were made in individual pieces 
and had to be hand-fitted, drilled and bolted. All 
of these operations were eliminated by the welded 
design (see Fig. 2), which utilizes rolled steel in 
s) standard angles and plate sizes, 


THE DESIGN PROBLEM 


In changing over the design to welded steel 


Bi So 


construction, the manufacturer analyzed the load 
requirements of the frame which consists essen- 





*) tally of four legs acting as columns and braces 


acting as beams. Resistance to deflection was the FIG. 1—OLD DESIGN. This shear was made in individual pieces that had 
main consideration. to be handfitted, drilled and bolted. Line production system was impossible. 


For example, in studying the problem in light 
of the usual beam formula (see Page 496, 8th 
Edition, Lincoln Procedure Handbook), com- 
parison can be made of the size of steel angles 
needed to replace the old material. 


In simple designs such as this, however, the 
common sense formula, based on experience, 
should prevail. Sizes of members should be gov- 
erned also by uncalculable demands of han- 


manasa IS TE 


dling and shipment, when the machine often 


gets its roughest treatment. 


PRODUCTION PROCEDURE 


aie 


The simple angle iron and plate design of the 
frame (see Fig. 2) permits a standardized line 
production. Angles and plate are shear cut to 
size, are fitted up in a simple welded fixture and 
tack welded. All joints are fillets or square butts, 
requiring no bevelling. Tacked assembly is then 
placed in a positioner and finish welded . . . all 
joints downhand for maximum speed: A little 
grinding off of corner welds of top table and 
drilling for attachments is all the machining 
that’s required. 


¥ 


A series of Studies in Machine Design are pub- 
lished by The Lincoln Electric Company and 
are available without charge to engineers and 
FIG. 2—WELDED DESIGN. Hobbs engineers redesigned the shear for designers. They may be obtained by writing 


fabrication by arc welding. The new machine costs 60% less, weighs two-thirds Tue Lincotn Exvectric Company, Dept. 391, 
less and is made by line production methods. Cleveland 1, Ohio. 
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IN RELIEF BUSHINGS 
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Designed to absorb cord pull, 
push and torque and eliminate 
strain on terminals . . . this low 
cost insulating strain relief 
bushing locks the cord set to 
the appliance. HEYCO prevents 
wire failures and short circuits 
and improves the appearance 
of your product. Write for 
samples today. Mention cord 
size and type, wire hole diam- 
ter and thickness of housing. 
Listed and approved by the 
UNDERWRITERS' LABORA- 
TORIES, INC. 


HEYMAN MANUFACTURING 
COMPANY 
500 Michigan Avenue 
KENILWORTH, NEW JERSEY 


WHAT. ARE YOUR 


DAU) 


REQUIREMENTS ? 


Your insulator application may be unique, your specifica- 
tions rigid. But you will find Universal engineers anxious 
to cooperate in the quantity production of your needs. 
And you will benefit by advantages found in few insulat- 
ing materials. Universal porcelain insulators have high 
dielectric and physical strength. They resist shock, strain, 
heat, cold, fumes, moisture and most acids. They do not 
carbonize nor corrode. They withstand years of hard 
service. What are your insulator requirements? Write 
us about them today. 


rae UNIVERSAL 


540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


TRADE MARK 











High-Speed Motors and 
Sources of High-Frequency Power 
(Continued from page 104) 





of efficiency of high-ratio gearing. However, at present 
speeds such drawbacks are heavily outweighed by the 
gain in lightness at equal power outputs. 

Other fields have made much use of the high fre- 
quency motor. The woodworking industry has always 
wanted faster cutting speeds for their circular cutters 
so that tooth marks can be made finer and less notice- 
able. Production of high quality wood-work can make 
good use of high-speed cutters direct-coupled to the 
shafts of high-frequency motors. 

The aircraft industry is, of course, the major reason 
for the military development of high-frequency motors. 
The non-military possibilities in that industry are 
equally promising. As previously discussed, the large 
planes being built today for long distance travel must 
have higher voltages to save weight. Although an a-c 
system is somewhat more complicated than d-c systems, 
the much greater voltage flexibility of the a-c system, 
and the fact that motor commutators and brushes are 
eliminated, have inclined most large plane manufac- 
turers strongly toward a-c. Single- and 3-phase, 400- 
cycle systems are in use and motors running at 5500, 
7000, 11,000 or 22,000 rpm are used to drive cooling 
blowers, flaps, cowls and many other controls and in 
struments. 

Not only industry but the home should benefit eventu- 
ally from the high-frequency motor. The universal 
motor is now used on many portable household devices 
from vacuum cleaners to food mixers. Brushes and 
commutators need servicing, variable loads and _ volt- 
ages cause varying speeds and radio interference is still 
something of a problem. The high-frequency motor 
for household devices would solve all these problems 
and, for general home use, could be produced as cheaply 
as the present universal motor. The lack of a truly 
“home” type of high-frequency power supply is the 
drawback at present. This point will be discussed later. 

In boats and even in automobiles the high-speed 
motor has been used at times. Designs that open a car 
window at the touch of a button might make good use 
of high-frequency motors. Present designs all use d-c 
These are simple and 
It is pure conjecture whether the future 


motors running off the battery. 
satisfactory. 





A 400-cycle, single-phase, 115-volt, 2-pole induction 
motor running at 22,000 rpm. For intermittent or con- 
tinuous duty with an air blast over the motor. 
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* RICHARDSON MEANS / 


IN PLASTICS 

























YORK 6, 75 WEST STREET 
LADELPHI 









a Our uOw-w 


A 40, PA., 3728 NO. BROAD STREET 
ELAND 15, OHIO, 326-7 pode etrinee BLDG. 
actor: 


wicH-WHY” depart, 


How will it be used? Which INSUROK 
grade? Which type... molded, laminated, 
rubber or combinations of each? Why? 

These men are Richardson Plasticians who specialize 

in asking...and answering ...questions of this kind. 
They’re designers who scrutinize virtually every 

plastics order entering our door. Over drawing boards and under 
T-squares, they visualize and create. The impractical is sifted; 


the practical is found. And satisfaction results for all concerned. 


This is efficiency the way we like to serve it up. This 
is Richardson versatility ...whereby our customers 
receive all they expect—and more! It’s a policy 


we've believed in and practiced for many years. 


INSUROK Precision Plaaties 7 


meee REET ee a 


| The RICHARDSON COMPANY 


Sales Headquarters: MELROSE PARK, ILL. 


FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO 


ROCHESTER 4 NY, 1031 SIBLEY TOWERS BLDG. 
es Offices WAUKEE “Na 43 NO. FOURTH STREET 
+ | DETROIT 2, inch. 6-252 G. M. BLDG. . St Lous 12, AO. PERSHING AVENUE 
ies: MELROSE PARK, ILL. NEW BRUNSWICK, N.J. + INDIANAPOLIS, iD 





* RESEARCH 
+++ @ continuous transfor- 
mation of possibilities into 
practical ideas in plastics. 





* PRODUCTION 

«++ Complete machine shop 
facilities for manufacturing 
our own dies, molds, tools. 





* LAMINATING 

«++ Sheets, rods, tubes. 
Standard NEMA grades; 
over 700 special grades. 





* MOLDING 

.-- Rubber and bitumi- 
nous plastics; atid synthetic 
resin plastics... Beetle, 
Bakelite, Durez, etc. 





* FABRICATING 

+++ Complete equipment for 
drilling, punching, Saw- 
ing, turning, milling, etc. 














N-W-L custom BUILT 


TRANSFORMERS 


BELOW — Tapped Primary 
of 200/240 V, Secondary 
of 57/85 V at % KVA. 
Made for DC rectification 
for dry type rectifier. 












ABOVE—3 Phase 
Plate Rectifying 
acta 240/ 
125 at 12% KVA. 
Designed for 40° 


rise. 134% Regu- 
lation. 





SET . 


oe MADE TO YOUR ORDER 


N-W-L> custom BUILT TRANSFORMERS 
are meeting the unusual and special require- 
ments of electrical manufacturers every- 
where. The makers of many instruments 
and machines for laboratory and research 
purposes as well as for industrial uses have 
We 


design and manufacture in any quantity to 


benefited by our special knowledge. 


meet your requirements. 


Over 25 years of “Know-How” in the 


business of Custom Transformers for 


special or individual applications. 


NOTALLFER 


UT Teme tO ewe a 


11 ALBERMARLE AVE. TRENTON 3, N. J. 
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will show any advantages in using high frequency in 
place of d-c in boats and cars, but its use is interesting 
to consider in large buses and trucks. 

High-frequency motors are sufficiently new so that 
improved solutions to many of their problems are still 
awaited. Present methods give usable answers within 
certain ranges of horsepower and speed and for specific 
applications. Ball bearings are available for general 
use at speeds up to 10,000 rpm; they can be had to give 
satisfactory service at 20,000 rpm. At much highe: 
speeds bearings have to be made or assembled indi- 
vidually for the job by the manufacturer of the high- 
speed equipment. At "20,000 rpm and below bearings 
can be grease-packed permanently and require no fur- 
ther attention until they are replaced. At higher speeds 
they must be continuously lubricated with oil under 
pressure and require a machine design which will in- 
corporate such facilities and will therefore be more 
cumbersome and expensive. In high-speed grinders 
this is no drawback; in portable tools or home ap 
pliances it is ruled out. 

Air-cooling of high speed motors is simplified by the 
high shaft speed available for driving a fan. In port- 
able tools and even larger equipment the fan blasts air 
over the stator stack. Since the stack of a 400-cycle 
motor is delivering nearly seven times the output it 
would have at 60 cycles, its losses are also much higher 
despite the increased efficiency of the high-frequency 
motor. A %%o9-hp, 60-cycle motor might have 20 watts 
of total losses. The same frame on 400 cycles would 
deliver in the neighborhood of %-hp with losses of 60 
watts. Thus the increase in losses is only 3 to 1 but 
a high-speed fan is needed to remove the additional heat 
from the small motor. This is satisfactory for most 
present-day applications but, in some high-speed grinder 
applications, the high ratio of losses to motor volume 
makes it necessary to use the less simple method of 
water-jacketing as the only really effective means of 
removing the heat. 

Factories considering the use of high-freqeuncy 
motors in quantity must face the problem of higher 
voltage losses on high-frequency power lines of any 
length, a problem which is negligible for small installa- 
tions. The inductance of the line will vary directly with 
frequency and so will the inductive voltage drop on the 
line for the same current. By physical spacing and 
electrical phase shifting it is possible to make consider- 
able improvements over the original condition but 
it should not be forgotten that this problem may have 
to be considered in large installations. 


SOURCES OF H-F POWER 


The generation of high-frequency power is another 
problem of some complexity. Present methods of power 
generation of considerable magnitude involve one of 
the following: (a) frequency converters; (b) motor- 
generator sets; (c) electronic amplifers; and (d) har- 
monic generators. Type (d) is a rarely used device 
employing transformers and condensers to give fre- 
quency multiplication. It has no moving parts but is 
quite bulky. It is not too well known to designers. 

Type (a), the frequency converter or induction gen- 
erator, is like a conventional induction motor driven 
backward so that the output frequency of the rotor 
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Here’s a Quick “Brief’’ of How It’s Done in 
One Great Precision Plant: 


At the start of a machine-run, pick one 
finished piece and check it backwards and 
forwards. Then decide how often the ma- 
chine should be “patrolled” by the inspector 


iT CS Ny (depending on tolerances, rate of tool wear, 
‘a and other factors). 

Now attach this OK’d part to the Opera- 
tion Inspection Tag on the machine. This 
tag has a column of 6 blank lines, headed 
“Veeder-Readings.”” And in this column, on 
each patrol, the inspector writes the date, 
time, and number of pieces completed up to 
that time . . . reading directly from the Veeder- 
Root Counter installed on the machine. If the 
last pieces don’t match the first sample, he 
knows exactly how many pieces must be 
inspected 100%. Then as the run goes on, 
if dimensions start “walking out” again, he 
knows how many pieces to inspect since the 
last OK’d inspection. And at all times he has 
an accurate running record of pieces pro- 
duced. Time and material are saved... 
output kept up. 


This is just one instance of Veeder-Root 
Countrol. Find out how you, in your own way, 
can count to your greater profit. Write. 


VEEDER-ROOT INC. 


Hartford 2, Connecticut 


In Canada: Veeder-Root of Canada, Led., Montreal. In England: 
Veeder-Root Lrd., Dickinson Works, 20 Purley Way, Croydon, 
Surrey. 
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ELECTRIC 


MOTORS 


winding is the sum of the input power frequency plus 
the frequency due to the backward rotation. With a 
60-cycle input, output frequency can be raised to 120 
cycles or 180 or even up to 400 cycles provided the 
reverse speed is sufficiently high. 

Type (b), the motor-generator set, is the most 
straightforward method of frequency conversion. A 
standard 60-cycle motor drives a multipolar generator 
at standard 60-cycle speeds and the great number of 
poles in the generator supply the high frequency. This 
can be a variable frequency output if the motor drive- 
speed can be varied. 

Type (c), the electrorfic amplifier, is a combination 
of a vibrator or oscillator at the desired frequency 
which excites a multi-stage, high-power audio-ampli- 
fer. It is not as efficient generally as the forms 
of mechanical frequency conversion mentioned above 
and is rather bulky. Although it has no moving parts, 
with a variable-frequency oscillator it can give a very 
wide range of useful frequencies. 

All these devices, while commercially and industrially 
successful, are neither cheap nor portable. Despite 
their drawbacks in size and expense they are well worth 
industry’s attention. Where they do fail is in the 
consumer field. A vacuum cleaner driven by a 400- 
cycle motor at 10,000 rpm would be a small, smooth- 
running unit but there would be few customers willing 
to invest in a 250-watt motor-generator unit or amplifier 
which would have to be placed in the home also. Both 
cost and physical size would exceed those of the vacuum 
cleaner. 

The future will undoubtedly bring to the high-fre- 
quency field a frequency converter for home applica- 
tions that will be both inexpensive and small. When 
it becomes possible to buy for a few dollars a frequency 





yj’ 
oo 

@ @ Micarta plastic is subjected to exacting fatigue 
tests under extremes of temperature conditions in this 
ingenious test instrument devised by Westinghouse Re- 
search Laboratories. Test specimens (A) are held 
stationary at one end and are vibrated rapidly (15 times 
per sec) at the other end by means of rotating arm and 
wheel. Wire resistance strain gage at stationary end 
of instrument records load and changes in flexibility. 


ELECTRICAL MANUFACTURING 





eae 





b 
a 


Sa 


wwe Pillbets 


ce 





en 


ae Na eae em UE @uii\ Le 
UMM YIN Ra LCL Ga ae LU 





PEASE “H22-W" 
Continuous 
Blue printing 
and Processing 
Machine. Made 
in 42” and 54" 


sizes. 



















95 WATT TUBE PRODUCES MAXIMUM PRINTING SPEED 
PLUS UNIFORM LIGHT DISTRIBUTION OVER ENTIRE WIDTH 


PEASE ““H22” Continuous Blueprinting Machine with 95 Watt Tube prints steadily and 
evenly over the entire surface at speeds up to 30 feet per minute. When used in conjunc- 
tion with the Pease “W” Processor it produces highest quality finished prints, ready 
for use, at corresponding speeds and low per square foot cost. 


STREAMLINED with typical Pease simplicity of design and finished in new wrinkle finish 
grey and black, this superior blueprinting equipment, Pease ‘“‘H22-W,” possesses many 
famous Pease features such as Sliding “Wacuum-Like” Contact which smooths out 
tracings and prevents errors; Floating Water Wash which prevents tension, wrinkles 
and bleeding; Quick Change Chemical Applicator that allows 30 seconds change from 
Blueprints to Negatives; Five 8-Inch Drying Drums which economically produce prints 
flat as hung wallpaper; plus ready accessibility and extreme ease of operation. 


Write for complete details, specifications and prices ... No obligation, of course. 


THE C. F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD 
CHICAGO 18, ILLINOIS 


LEADING MANUFACTURERS OF TRACING REPRODUCTION MACHINES SINCE 1907 











FEBRUARY 1947 








Controlled Flexibility, is one of the many advantages 
of Flexo Wire and Cable. This improvement is designed 
to serve hundreds of versatile needs and to solve many 
of your problems for heavy duty, long wearing, wire 
and cable. 


Flexo can supply you with any type of wire and 
cable to meet your exact requirements. For further 
information write today and ask for Catalog #58. 


Flexo Wire Company 


70 W. FIRST STREET OSWEGO,N. Y. 





pig a WELD. BILT ¢ engineer now you 
ways to speed up your materials han- 
dling methods while reducing your op- 
erating costs. 











PORTABLE ELEVATORS @ HYDRAULIC LIFT 
TRUCKS @ 2 & 4 WHEEL TRUCKS © TIERING 
MACHINES @ BARREL TRUCKS & RACKS 


Leading American industries use and endorse 
WELD-BILT equipment. Write for illustrated 
folder. 


The WELD-BILT Heavy-Duty 
Hydraulic Lift Truck — 
6,000 to 10,000 1b. Capacities. 


WELD - BILT 
Portable Elevator 





ISR a 


233 Water St., West Bend, Wis. 
Materials Handling Engineers 





196 








converter which is not much larger than a cigar box and 
with it, run the vacuum cleaner, the food-mixer and 
many similar devices, then the advent of high fre- 
quency in the home will be assured. The fact that this 
latent market exists makes such a development a cer- 
tainty. 

The many advantages of the high-frequency, high- 
speed motor are making it more and more an invaluable 
tool of industry. Many untouched fields are yet to be 
explored. When high frequency is made handy and in- 
expensive for the home, then we will be well on the way 
to expanding its full range of usefulness. 


New Developments in Electrical 
Steel Sheets and Strip 


(Continued from page 107) 


for lower core losses than those normal in the Trans- 
former 72 grade but with ductility similar to that for 
Transformer 72 grade, suitable for laminations in rotat- 
ing machine application. These “punching quality” 
grades have proven satisfactory not only for rotating 
machines, but also for other apparatus requiring low 
core loss material of good ductility for laminations. 

In viewing the series of electrical sheet grades in 
progression from Armature grade up through the 
Transformer grades, the following generalized facts 
should be recognized when considering the selection of 
the proper grades for an application : 

1—The silicon content increases. 

2—The total core loss decreases for the same thick- 
ness. 

3—Eddy current and hysteresis loss components de- 
crease. 

4—The saturation flux density gradually decreases 

+ 


RECON MRR CR coma on 





General Electric Co. 
Fig. 3—Alternating current permeability and core- 
loss measuring equipment using the Epstein method. 
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ZINC and ALUMINUM HIGH. PRESSURE DIE CASTINGS 
ALUMINUM PERMANENT MOLD and SAND CASTINGS 


Monarch has excelled in Aluminum Permanent 
Mold Casting for over 20 years. 


Monarch also operates a modern, matchplate 
Aluminum Sand foundry. 


These foundry operations complement 
Monarch’s Diecasting Division by combin- 
ing, in one modern foundry, all of the skill 
and technique of these 3 major castings 
methods. Monarch never “over-reaches” to 
secure jobs that are not fundamentally suited 
to sound diecast production on Monarch’s 
modern equipment. Monarch customers 
must be satisfied customers at all times. 


MONARCH ALUMINUM MFG. COMPANY 


Dept. “A”: 9301 DETROIT AVENUE, CLEVELAND 2, OHIO - WOodbine 6100 
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WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35 €. Wacker Drive. Chicago. Ill 


"ANY MATERIAL; ANY QUAN. 
_ Tity; ANY TYPE— Springs and 
- Spring Ports; for all kinds of me- — 
- chenical operations and applica- 
_ tions. Hubbard also makes Small 
| Cotters, all kinds of Washers. 
| Send in your specifications: ask for 
| suggestions on your problem. —~ 
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SPRING COMPANY 
525 Central Avenue, Pontiac 12, Michigan 





from about 21.5 to about 19 kilogausses. 

5—The value of maximum permeability gradually 
increases, occurring at lower values of magnetizing 
force. 

6—The permeability increases for flux densities 
below maximum permeability. 

7—The high induction permeability, above approxi- 
mately 12 kilogausses, gradually decreases. 

8—In general, the sheets become stiffer and harder, 
with the Rockwell, yield point and ultimate strength 
values increasing with silicon content, except in the 
Transformer grades where the effect of production 
treatments modifies these physical characteristics to 
some extent. The elongation, Erichsen ductility and 
Amsler bend values decrease in an orderly fashion, how- 
ever, as the silicon content increases. 


* ® Heat-Resistant Plastics-Metal Bonds 
Developed on Basis of New Formulas 


Formulas have been developed at the National Bureau 
of Standards Plastics Section that make possible the 
mathematical determination of plastics compounds with 
coefficients of thermal expansion matching those of 
metals. This makes possible, the bureau reports, the 
practical production of permanent bonds between 
plastics parts and metal facings or metal reinforcements 
in many instances where it has been difficult to achieve 
in the past. Plastics generally have relatively higher 
coefficients of thermal expansion than metals and, as a 
result, temperature changes create stresses that prevent 
satisfactory bonds. The formulas developed at the Na 
tional Bureau of Standards have as their objective the 
precise matching of the ingredients of the plastics com- 
pound so that the thermal expansion coefficient of the 
final compound matches that of the specified metal fac- 
ing, reinforcement or insert. 

A typical example of the successful use of these form- 
ulas is an application where a polystyrene part called 
for brass inserts. Ordinarily the difference between 
the thermal expansion coefficients of brass and of poly- 
styrene wotld cause the latter to crack. (The coefh- 
cient of linear expansion of brass is approximately 
70 x 10° per deg C, while that of brass is about 
17  10°°.) By using the formulas, it was determine:| to 
add fused aluminum oxide to the polystyrene formula- 
tion as it has a low coefficient of linear thermal expan- 
sion (8.7 « 10-*) and a high modulus of elasticity com- 
pared to its density. Another reason impelling the 
choice of the aluminum oxide for use with polystyrene 
was its desirable electrical properties, so as not to cause 
any appreciable change in the dielectric strength of 
polystyrene—an obviously important consideration. 

Calculations showed that a formulation consisting of 
90 per cent of polystyrene and 10 per cent aluminum 
oxide filler would result in a compound matching the 
coefficient of linear thermal expansion of brass. The 
brass is sufficiently well-bonded to the polystyrene, the 
National Bureau of Standards report says, to permit 
sawing and machining of the composite material. 

Other successful applications reported include a mix- 
ture of glass fibers and phenolic resin to match alu- 
minum alloy metal reinforcing plates, also formulations 
of pigmented protective coatings that have satisfactory 
adhesion to the coated material. In general, the report 
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THE NEW MODEL A shaded pole, induction-type 
Alliance Fan Motor for speeds from 500 to 1050 
R.P.M. operates on 50 or 60 cycles at voltages 
up to 220, 1/30th horse power, size 4% x 2% 
! inches. Porous bronze, oilless-type sleeve bearings. 
! Open or fully enclosed construction. Approx. 8 to 
40 oz. in. full load running torque, depend- 
ing on stack length. Exceptionally quiet. For 
continuous or intermittent duty. Runs clock- 
wise or counter clockwise—not reversible. 


, ALLIANCE PHONOMOTORS — POWR- 
PAKT MOTORS in shaded pole induction 
and split-phase reversible resistor 





types rated from less than 1/400th Ma “a 
h.p. on up to 1/20th h.p. for power- © gi" 


ing valves, switches, controls, driving 
turntables, fans, record changers 
and automatic devices. 


WHEN YOU DESIGN—KEEP 





ALLIANCE 
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Drive your products to 
market—uwuse Alliance Motors to drive vital 


component parts. Big advantages for the Alli- 























versatile performance characteristics, and mass produc- 


tion at low cost. 


Alliance Powr-Pakt Motors 
are rated from less than 1/400th 
h.p. on up to 1/20th h.p. They'll 
supply just the right amount 
of power at strategic points 
to impart automatic action, 
instant control and greater 


usefulness for your prod- 






ucts and processes. 
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What you don’t see in 
a Precision coil is vital 
to its efficiency. Heat- 
treated compression. 
Swaged tube ends 
securely locked. Im- 
pregnation of complete 
assembly. 


miaehid, 


> Made of dielectric 
_ ee 


Kraft, Fish Paper, 
Cellulose Acetate or com- 
binations, means: 


Lower moisture absorption. 

Dependable insulation. 

Closer sizing to dimensions. 

Larger gauge, or more wire same 
gauge, in winding area. 

Spirally wound for greatest strength 

Lightest of all coil bases. 

Space saving. Weight saving. 


7%, our 
Specifications 


Round, oval, square, rectangular—any coil 
shape. 

Let us make up samples for you. 

Also manufacturers of Precision dielectric 
tubes, round, square, rectangular, any ID 
or OD; coil forms; spools; dust caps and 
thread protectors. 

Wire or write 


PRECISION 
PAPER TUBE CO. 


2035 W. Charleston St. 
Chicago 47, Ill. 


concludes, “the method provides information leading 
to the proper combination of materials for a matching 
of thermal coefficients, which in turn yields stable bonds 
even between large sections and over extreme tempera- 
ture changes.” 


*@ @ Small, Low-Cost Multibreakers 
Incorporate New Design Features 


Both thermal and high-speed magnetic tripping action 
are built into the recently announced compact 4-pole 
Multibreaker (type MO-4) placed on the market by 
several companies, including the Federal Electric Pro- 
ducts Co., 50 Paris St., Newark 5, N. J., Square D Co., 
Switch & Panel Div., 6060 Rivard St., Detroit 11, and 
Trumbull Electric Manufacturing Co., Plainville, Conn. 
Streamlined design, economy in cost, and efficiency in 
performance are the other features. Applications are 
seen as very wide in domestic, commercial and industrial 
fields, particularly where several lighting and appliance 
circuits are needed. Typical MO-4 Multibreaker is ap- 
proximately 546 x 7%6 x 2% in. 

Two-way circuit protection is provided as follows: 
(1) Thermal bimetal element provides time-delayed 
tripping action and functions only when a sustained 
overload or heavy short circuit occurs. (2) The mag- 
netic trip clears the circuit instantly under moderate 





or heavy short circuit conditions. The magnetic trip 
contains no coil that could burn out. No live parts are 
exposed in normal operation of the breaker. 

Units are suitable for flush or surface mounting. 
“On,” “off” and “tripped” positions are clearly indi- 
cated. Wire ratings: 15, 20, 30 amp. Units can be 
easily converted for use on 2-wire or 3-wire circuits. 
Tamperproof circuits are provided and units meet with 
Underwriters’ Laboratories approval. 


® © Radiation Intensity Meter and 
Signal for Measurements and Safeguard 


When you read about precautions being taken against 
harmful radioactive rays, the chances are that the meth- 
ods employed have followed measurements made with 
instruments utilizing in one form or another the Geiger- 
Muller tube. The radiation intensity meter pictured 
here is no exception. It is designed by its manufacturer, 
Geophysical Instrument Company, to be placed in a 
location where the possibility of harmful emanations 
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FOR THE Geoz 


SOLDERING JOB 
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Photo courtesy General Electric X-Ray Corporation 


@ The best flux for any soldering job is the right flux. 
And Kester has the right flux for you. 


®@ Nearly half a century of solder experience has re- 
sulted in the development by Kester of hundreds of 
flux formulas. Extensive testing —both in the labora- 
tory and in the plant—provides Kester with complete 
knowledge of the performance of each flux. The cir- 
cumstances under which each flux may best be used 


have been accurately determined. 


®@ Sweating operations—delicate dip-soldered electrical 
connections—all kinds of seaming—for any type of 
soldering job, there’s a right and specific Kester flux 


to assure you of tight, trouble-free solder bonds. 


® Consult Kester engineers whenever you have solder 
problems. At no obligation to you, they’ll gladly rec- 
ommend the right flux formula to insure the best re- 
sults from any operation. 

KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, III. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


STANDARD FOR INDUSTRY 


exists and to give warning indication thereof. 
Radioactive rays (gamma rays) impinging upon the 
sensitive Geiger-Muller tube projecting from the side of 
the case at the right cause the production of current 
pulses in this tube. The frequency of these pulses is 
directly related to the intensity of the radiation. The 
tube is energized by a high-voltage direct current de- 
rived from a transformer-rectifier-filter and voltage-reg- 


ulator system incorporated in the instrument. The re- 
sulting pulses then actuate a multi-vibrator circuit which 
gives an amplified pulse of definite size and shape for 
each pulse received from the Geiger-Muller tube. The 
amplified pulses are fed into an integrating circuit giving 
a voltage proportional to the rate of production of 
pulses. This voltage is read on the indicating meter. 
When the voltage rises beyond a predetermined value, 
an oscillator circuit is actuated, causing the small loud 
speaker to operate, giving an intermittent sound whose 
frequency is dependent upon the intensity of radio- 
activity. This sounding device does not operate unless 
the radioactive intensity has exceeded a safe value— 
about 0.14 r. 

Power consumption is about 40 watts. Tubes are all 
readily replaceable, all but the radiation-sensitive Geiger- 
Mueller tube being standard radio-type tubes. The in- 
strument may also be used for measurement of the 
strength of radioactive preparations, checking shielding 
to determine its effectiveness, locating lost radioactive 
substances, and making surveys of suspected danger 


spots. 


* © Commercial Radio Pulse Detector 
Eliminates Noise, Static and Fading 


Utilization of a new principle in the reception of code 
by radio, to eliminate completely all background noise, 
has been announced by Electronic Laboratories, Inc. 
The inventor of the method is Don Lewes Hings, vice- 
president in charge of research. The arrangement used 
with this method is called a “pulse detector.” 

The second detector circuit of a conventional receiver 
is limited by a low-impedance gating circuit which dis- 
sipates the energy during the short-circuiting interval. 
As a result, the detector load circuit receives the lower 
amplitude caused from decaying waves at the low gating 
level and no wave form exists on the detector load cir- 
cuit during the continuous-wave interval. The re- 
mainder of the input, comprising the decaying com- 
ponents of incoming signal waves, general incoming 
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» «Pack Talk’ froma Loud Speaker 


Tones to Discourage 
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IN a phono-radio combination, loud speaker vibrations 

feed back through the mounting springs of the record 

player. Picked up by the tone arm, they are amplified 

over and over again, producing, unfortunately, noise 
.. not music. 

It is a tricky and interesting problem to design mount- 
ing springs capable of supporting the varying (1 to 10) 
record load yet of such flexibility that there will be little 
vibration over the usable audio range. 

Though it is another matter to engineer (and often 
build) the complicated gadgets required for properly 
testing these springs — it’s all in a day’s work at Hunter. 
And here you see mounting springs on trial in the 


Hunter inspection laboratory. 
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HUNTER PRESSED STEEL COMPANY 
~ Lansdale, Pennsylvania 
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Grip for a Clamp 


Set-ups made with an Allen Hex Key have 
HOLDING-POWER as superior to the ordinary 
as the leverage of a wrench is superior to that 
of a screwdriver. For ai electrical devices and 
appliances, here’s a means to more safe and 
secure fastening. 


And for set-ups hard 
to hold under vibra- 
tion, “Allens” have (1) 
STRENGTH for tight 
wrenching; (2) Accu- 
rate threading to a high 
Class 3 fit, for a high 
degree of frictional 
holding-power; (3) 
Easy accessibility in 
tight places. 


Your local Industrial Distributor su. plies also Allen 
Socket Head Cap Screws, Flat Head Cap Screws, 
Tru-Ground” Shoulder Screws and “'Tru-Ground” 
Dowel Pins. Ask him for sample. and details. 


THE ALLEN MFG. COMPANY 


HARTFORD, * Vaasa, * 
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INCOMING 
SIGNAL AND NOISE 


SPEAKER 


ELECTRONIC 
SEPARATOR 
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AND I-F AMP. 


AA 
+ 
' 


NOISE DETECTOR , 
AND AMPLIFIER 


ELEGTRONIC “GATE” 
AND AMPLIFIER 


TONE GENERATOR 


Diagram showing principle of operation of a new pulse 

detector which eliminates interference. It is actually 

a relay and the sound coming out of the speaker is 

not that of the incoming signal itself but originates in 
the tone generator. 


noise and even conversion noise in the receiver, is then 
carried into an amplifier stage, limited and rectified. It 
will be realized that the input which is thus used is 
everything except the continuous-wave components of 
the incoming code signal, which are thus left blank. 
This is indicated diagrammatically in Fig. 2. 

After the noise signal is rectified, the d-c component, 
which is now relatively constant unless it is interrupted 
by a continuous wave at the detector, is used as bias 
to control a balanced amplifier which is excited by a 
tone generator. This amplifier may be so balanced as 
to respond either to the marker or the spacer intervals. 
The diagram shows it responding to the spacer intervals 
to reproduce the original code signals. The result is 
code from the local tone generator, entirely free from 
noise and interference of any kind. The constant ampli- 
tude of the tone signal makes it especially suitable for 
use with automatic printers or other recorders. 

The new pulse detector has had field try-outs in police 
intercommunication in Vancouver, B. C., where the re- 
sults were favorable. The inventor hopes, with further 
development of the principle, to be able to apply it to 
the reception of ordinary radio programs. 





SIGNAL AS RECEIVED 


AS HEARD ON BEST RECEIVERS 
AFTER NOISE LIMITATION 


AS HEARD ON RECEIVER EQUIPPED 
WITH ELECTRONIC LABORATORIES NOISE 
ELIMINATION AND SIGNAL STABILIZATION 


“ENVY — YY MAA! 


ichiedicncnicutenaionet 
From top to bottom, sequential modifications of the 
signal from that received to that reproduced. 
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Yes, in 22 principle cities throughout the United 
States, there is a DOLPH Representative ready to 
serve you courteously and efficiently. Competent 
staffs of Service Engineers, all thoroughly familiar 
with insulating varnishes and their applications 


await your call. Your problem is their problem. 








Wherever You Look 





Representative 


For your convenience, they carry consigned stock, 
which guarantees you quick delivery when the 
occasion demands it. Take advantage of the Service 


offered you by DOLPH, and write for the name 


and address of our representative in your territory. 


We welcome the opportunity of serving you. 








INNEAPOLIS 


DETROIT : 
MILWAUKEE . PITTSBURGH 


CLEVELAND PHILADELPHIA 





CHICAGO 





CINCINNATI 
BLUEFIELD 






JOHN C. DOLPH COMPANY - 1060 BROAD ST., NEWARK 2, N. J. 
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@ ¢ Sixty-Cycle Power Supply 
Available for Railway Cars 
An ample, economical supply of 60-cycle, a-c, electric 
power, providing comforts and conveniences for luxuri- 
ous rail travel, will soon be available in new passenger 
cars on American railroads as a result of a General Elec- 
tric development, the amplidyne booster inverter. 
Radios, movies, public-address systems, fluorescent 
lighting, and improved air conditioning, previously not 
economically practical for the average railroad passenger 





Fig. 1—Connections and circuit diagram for the G-E 
amplidyne booster inverter for railway service. D-c 


input at Al and A3, a-c output at AC1, AC2 and AC3. 


car, will be possible with the a-c power provided by the 
amplidyne, booster inverter. This equipment changes 
the current supplied by the railway car’s axle-driven 
generator or battery from direct to alternating, provid- 
ing a constant voltage of 230 volts, 3-phase, 60-cycles, 
without excessive losses, and with less maintenance than 
older methods. 

Several years ago, when the advent of fluorescent 
lighting required alternating current, conversion of d-c 
to a-c was achieved through the use of either a vibrating- 


GENERATORS 
CONVERTERS 


type inverter, or motor-driven alternator. During the 


DYNAMOTORS 
and other products 


SPECIAL ac, oc 


& universa. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 

to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 

made ESCO the trade mark that signifies com- 

plete satisfaction in specially-designed electri- 

cal equipment. 


ELECTRIC SPECIALTY co. 


212 SOUTH STREET, STAMFORD, CONN. 


war, an inverter system for fluorescent lighting on air- 
planes was developed. In 1945 this system was experi- 
mentally adapted and installed in railway cars to provide 
60-cycle current for fluorescent lighting and razor out- 
lets. Proving highly satisfactory, the co-operating rail- 
road requested further modification of the regulating sys- 
tem in order that large induction motors might be op- 
erated from the same power source at constant speed 
without causing dimming or extinguishing of fluorescent 
lights. The resulting development was the amplidyne 
booster inverter. 

This machine consists of an inverted converter (syn- 
chronous converter running from the d-c side) with an 
amplidyne mounted on the same shaft. The amplidyne 
is connected in series with this inverter and bucks or 
boosts the voltage supplied by the axle-driven generator 
or battery to maintain constant a-c voltage and frequency 
on the output side of the inverter. 

The inverter is mounted under the car and operates 
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' SWITCH ‘ 
' _ Calllite contact rivets * 
_ of tungsten provide : 
' smooth, silent, instant 7 
i make-and-break Sad 

" switching action fora an” 

"| famous electric add- 4a 

' ing machine. 











__ CONTROL RELAY 
Callite contact screw: 
of tungsten resist pit- 
ting and sticking in 

this heavy duty Pro~ 


H.F. INDUCTION 
HEATING UNIT 


Callite contact rivets 
of tungsten permit in- 
stant heating action 
for an outstanding 
high frequency in- 
duction acme unit. 





Many equipment manufacturers come to us with 
unusual contact problems. Some are real “stump- 
ers” like those shown here. Others find their par- 
allel among the thousands of new contact designs 
already created for individual applications. In one 
year alone, we produced over 6,000 special and 
standard types. Therefore, we feel qualified to 
make this unqualified statement: no matter what 
contact type your product requires, Callite can 
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supply it with maximum speed and economy! | | X-RAY TIME SWITCH 

Call on Callite first for the last word in contacts. A Celitte continu Geeks tg 
Callite Tungsten Corp., 547 Thirty-ninth St., Union | of tungsten withstand 

City, N. J. Branch Offices: Chicago, Cleveland. ‘| severe punishment 


continuously in a 
leading dental X-ray 
time switch. 





Standard and special shapes in tungsten, molybdenum, 
silver, platinum, palladium and alloys of these metals. 
Write for Catalog No. 152 which describes stock contacts 
and extraordinary designs used in special applications. 











0 LTANS BEE-m eans ~ 
QUALITY 


When you buy Follansbee Electrical Sheets you can 
be assured of 


e Strict adherence to magnetic specifications 
© Accurate width and gauge tolerances 
© Highest punching and shearing standards 


® Rigid control of surface finish 


While supplies are still limited there are no limitations 
or reservations in the quality of Follansbee Electrical 
Sheets. Follansbee Specialists are always ready to 
assist you in the selection of silicon sheets with the 
proper electrical and mechanical specifications. 


FOLLANSBEE STEEL CORPORATION 
GENERAL OFFICES - PITTSBURGH 30, PA. 


Sales Offices—New York, Philadelphia, Rochester, Cleveland, 

Detroit, Milwaukee. Sales Agents— Chicago, Indianapolis, 

w St. Louis, Kansas City, Nashville, Houston, Los Angeles, 

.~ San Francisco, Seattle; Toronto and Montreal, Canada. 
~ Planis—Follansbee, W. Va., and Toronto, O. 

Follansbee Metal Warehouses—Pittsburgh, Pa., Rochester, N.Y., & Fairfield, Conn. 


COLD ROLLED STRIP ELECTRICAL SHEETS ~- POLISHED BLUE SHEETS 


SEAMLESS TERNE ROLL ROOFING 
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on direct current varying from 90 to 160 volts. Its 
rating is 6.25 kva, 5 kw, 0.8 pf, at 1800 rpm. 


@ ¢ Electrically Heated and 
Air-Conditioned Bed Designed by Briton 

A British equivalent of our electrically heated blankets 
has been designed by F. C. Ashford of Bosham, Sussex, 
and was on display at the recent “Britain Can Make It” 
exhibition in London. 

In appearance, when not in use, the bed is like the 
windowless body of a car. At night the air within it 













z - + anim . . anemia 
DASHBOARD CARRYING THERMOSTAT ADJUSTMENT, QUUTED COVERLET READING LAMP 


LIGHT SWITCH, TEMPERATURE GAUGE, CLOCA ETC. 


RIGID OR SEMI-RIGIO ENVELOPE 
PROVIDING THERMAL INSULATION 





PRO. PAT 
HINGED HEADBOARD 





MOTOR , FAN AND HEATING ELEMENT 
THERMOSTATICALLY CONTROLLED 





is kept at the required temperature by a small motor- 
driven fan and heating elements, thermostatically con- 
trolled. There are two circuits, one for winter and one 
for summer. In winter the unit can be switched on 
beforehand to serve the purpose of the old-fashioned 
warming pan. 

The bed encloses the mattress in an aluminum frame 
with a flexible apron of quilted plastic material attached 
to the frame by zip fasteners. A portion of the frame 
hinges upward to form the headboard. 

Pillowcases and the linen mattress cover are the only 
washable parts of the bed as no blankets or sheets are» 
required. The bed is made in the morning by lowering 
the head-board, thus excluding dust. 





Ninety-five employees of the General Electric Co., who 
performed work of outstanding merit during the four war years 
1942 through 1945, recently received Charles A. Coffin awards 
for their accomplishments. This award, named for the first 
president and one of the founders of G-E, is the company’s 
highest award, carrying a certificate and a cash honorarium. 
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oe WELDING ------------ 


FASTEST PRODUCTION METHOD OF MAINE Ree reenen JOINTS 


Ae 


AT Oe es 
T-W sEAM WELDER 


“We have found seam welding a = and efficient method of fabricating cylindrical containers, particularly where 


large volume production is necessary. 
Taylor- ae makes seam sult in many sizes. 


. The Aro Equipment Corporation, Bryan, Ohio. 
. throat depths 18" to 60". 


. . transformers 50 to 500 KVA. Write 


or phone Taylor-Winfield for interesting production data based on your products. 


When you want to join metal like this eo or 
this q or any number of different shapes, you 
can do it faster and better on a production basis 
with seam welding. 

You can seam weld, either circumferentially or 
longitudinally, as slow as 12" per minute or as fast 
as 360" per minute. You can space the welds inter- 
mittently or overlap them to produce a pressure- 
tight seam. Either way, the Taylor-Winfield Seam 
Welder will turn out the same quality of weld time 
after time, hour after hour, day in and day out... 
automatically. 

On products requiring both circumferential and 


longitudinal seams, Taylor-Winfield can equip your 
welder with swinging lower arms and a swiveling 
upper head. Then you can switch easily from one 
. Just as you can seam weld 
many different shapes of products, so can you seam 
weld many different metals... carbon and stainless 
steels, zinc and other coated steels, nickel alloys, 


operation to another. . . 


weldable bronzes and aluminum. 

Try this fast production method. Taylor-Win- 
field sales engineers can give you all the facts and 
figures on seam welding or any of the other forms 
. spot, flash-butt or projec- 
tion. Write or phone Taylor-Winfield. ely 


of resistance welding . . 


Fue TAYLOR-WINFIELD 


Cc O 
a 





RPORATION 
N 


, , OHIO 


WANTED 


10,000 Ibs.— #38, +39, and +40 B & 
S Gauge Copper Wire. Single Enamel. 


30 ton—24 Gauge Silicon Steel in any 
grade from Dynamo (Electric +2) to 
Transformer C (Trancor 72). 


10 ton—20 gauge cold rolled deep draw 
stock. 


If you have all or any part of the above, 
let us know the amount and the price. 


Write, wire or phone 


STANDARD ELECTRICAL 2°0DUC's 


400 LINDEN AVE. MADISON 7385 DAYTON, O. 


FELT FACTS... 


asour WICKING 


The easy solution to difficult lubrication problems lies in Felt 
wicking. Where friction points are least accessible, danger is 
greatest. Nothing but Felt will hold oil ready to bleed at the 
friction point. Up or down, over a long distance or short, Felt 
keeps the lubricant on tap — always ready. 

The capillarity of Felt makes Felt wicks preferred agents 
for lubricating large and small motor armature shafts, journal 
bearings, spindles and other remote machine parts. Felt pads 
absorb, store and distribute oil, water, ink and other process 
fluids in automatic printing equipment, numbering machines 
and postage meters. It is used widely in railway signal lamps 
and deodorant casks. Please write on your letterhead for 
Data Sheet No. 6. 


General Offices: 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Louis; 
Atlanta; Dallas; Los Angeles; Seattle; San Francisco; Portland 


GLENVILLE, CONN. 
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ASTM Standards Published 


Under joint sponsorship of the American Society for Testing 
Materials and the American Electroplaters’ Society, a com- 
pilation titled “Specifications and Tests for Electrodeposited 
Metallic Coatings” has been made available. The 52-page book 
is obtainable from ASTM headquarters, 1916 Race St., Phila- 
delphia 3, at $1.50 per copy. 

Another recent ASTM publication is the “Standards on 
Textile Materials,” a 504-page book containing some 86 speci- 
fications, test methods and tolerances covering a broad range 
of materials, a number of them of close interest to the electrical 
field. Price is $4.00 per copy. A third recent ASTM publi- 
cation is the 232-page “Standards on Paper and Paper Products,” 
containing, among other data, specifications on phenolic lam- 
inated sheet, vulcanized fiber sheets, rods, etc., used for electrical 
insulation. Price: $2.00 eath. 


Historical Background of Machine Tools 


An illustrated booklet entitled “Your Life in the Machine 
World” by L. A. Wilkie, chairman of The DoALL Co., 
summarizes in an interesting manner the vital place of machines 
in modern progress and in maintaining the free enterprise 
system. It is made available by the sponsoring company for 
distribution to management as an effective tool in improving 
management-labor relations. As a companion piece to the 
booklet, the sponsors also make available a 19 in. by 25 in. pic- 
torial wall chart which makes a vivid visual presentation of the 
history of the machine age. The booklet itself incorporates a 
section which gives the historical background and a description 
of the basic modern machine tools. The DoALL Co., 1301 
Washington Ave. South, Minneapolis 4. 


Radio Receiver Tubes Classified 


Receiving tubes for standard radio receiving sets and also 
for television and FM are classified in a 16-page bulletin (Form 
No. 1275-C). The booklet is a revision of and supersedes the 
manufacturers’ previous booklet (Form No. 1275-B). Char- 
acteristics of an extensive line of tubes are conveniently charted. 
Kinescopes for television picture reproduction are included. All 
types are listed in numerical-alphabetical sequence of type desig- 
nations for convenience. Typical socket connections are dia 
grammed. Copies may be obtained for the nominal price of 
10c per copy. Radio Corporation of America, RCA Victor 
Division, Tube Dept., Harrison, N. J 


@ @ These three huge transformers in the test pit of 
Westinghouse Electric Corporation’s Transformer Divi- 
sion are being built for the American Gas & Electric 
Service Corporation’s experimental line near Brilliant 
Ohio. The transformers, each 37 ft high, and with extra- 
heavy insulation, have been designed to step up power 
to as much as 500,000 volts, nearly 75 per cent greater 
voltage than now carried by any transmission line. 
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.. with this new ste Hydraulic Motor 


If the operation of your equipment calls for the 





use of a hydraulic motor that can deliver better 
than 90 per cent torque efficiency in starting, it 
will pay you to get full information regarding 
this new Pesco Hydraulic Motor. Built to Pesco’s 
high standards of technical excellence, it features 
in addition to its high starting torque efficiency, 
dual rotation, smooth operation, minimum parts 
and long life. [t is non-stalling and exceptionally 
light in weight. 

Its high starting torque efficiency makes it 
possible for this Pesco development to operate 
faster and more economically than conventional 


hydraulic motors. Its fewer parts mean minimum 
service requirements. Its light weight is a real 
advantage on any equipment on which it is 
installed. And, it provides a smooth, pulsation- 
free flow of power. 

Built in sizes from 50 to 600 pounds inches 
torque, this motor will operate at working pres- 
sures up to 1500 p.s.i. and at operating speeds 
from 0 to 4000 r.p.m. For complete information 
regarding this, or other hydraulic power needs, 
write Dept. 27-F, PEsco Propucts Dtvision, 
Borg-Warner Corporation, 16610 Euclid Avenue, 
Cleveland 6, Ohio. 


Ar PRODUCTS DIVISION 


BORG-WARNER CORPORATION 


11610 Euclid Avenue 
Cleveland 6, Ohio 
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come are, of course, traditional at this time of 
year. The first few weeks of 1947 have not been 
lacking in a bountiful crop of such statements from in- 
dustry leaders, banks, trade associations, and govern- 
ment officials. A great many of these are obviously 
circulated for publicity purposes only and may be dis- 
counted. But it may be instructive to examine those 
that present a serious effort at constructive analysis. 
That realistic body of business men, the National As- 
sociation of Purchasing Agents, wound up 1946 with 
a report reflecting quiet optimism. “Business,” said 
the NAPA, “appears to be gaining stability and, in this 
respect, is better than at any time during the past year. 
Barring major labor difficulties, industrial production 
should go along very satisfactorily. . . . To industrial 
purchasing agents, the future looks good—and from all 
indications they believe it will continue so for some 
time to come.” 


) EAR-END reviews and forecasts of things to 


Consumer Trend to Durable Goods 

The National City Bank of New York, in its January 
letter, also looks forward with confidence. ‘The state 
of sentiment at the year-end,’ comments the bank, 
“suggests that businessmen are looking into 1947 with 
awareness of its problems, but with a good spirit and 
enterprise, and on the whole with less fear of a precipi- 
tous decline in trade and production than they felt 
earlier in the Fall.” The report includes a cogent ob- 
servation on the almost certain shift during 1947 from 
consumer interest in non-durable to durable goods, 
which, obviously, would advantageously affect the vol- 
ume of business in electrical appliances. In this con- 
nection, the National City Bank comments that “the 
shift (to durable goods) is already under way, but has 
had no business effect because there has been room for 
expansion in both kinds of goods. However, the catch- 
ing up with deferred needs goes faster in non-durables 
than in durables, and as the year goes on the pattern 
of consumer expenditure may be expected to shift 
toward the latter.” 


Westinghouse Reports Operating Loss 

Coming closer to the electrical field, the year-end 
statement by Westinghouse president, Gwilym A. 
Price, underscored the serious difficulties that con- 
fronted industry during 1946 as a result of strikes, 
material shortages, and other unfavorable circum- 
stances. The operating loss of the Westinghouse 
Electric Corporation in 1946, Mr. Price pointed out, ex- 
ceeded $50,000,000—more than double the corpora- 
tion’s total losses in the three worst years of the de- 
pression. This staggering loss was reduced by the 
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carry-back provisions of ‘the wartime tax law, but even 
so, the net income on $254,338,189 of sales for the first 
11 months of 1946 was but $4,411,481. “On the 
brighter side,” Westinghouse approaches the new year 
with some $574,000,000 of orders on its books—the 
greatest backlog in its peacetime history. And despite 
all the difficulties experienced in 1946 and the very 
many hazards to be overcome during 1947, Mr. Price 
concludes his statement in these encouraging terms: 
“To sum up, Westinghouse has made substantial prog- 
ress during 1946 in its $132,000,000 postwar expan- 
sion and reconversion program. We now have more 
business than ever before in peacetime; we have the 
increased facilities to set new production records if 
material scarcities are overcome; and we have more 
than 96,000 employes to do the job. For the nation 
and Westinghouse 1947 can be the best of all our 
years.” 

The importance of electrical apparatus to industry 
as a whole is emphasized in a statement by F. W. 
Magin, president of the Square D Company. In par- 
ticular he calls attention to the large markets in con- 
nection with machine tools, where he sees continuing 
and expanding uses for new controls, circuit breakers, 
switches, etc. In the home appliance field, Henry W. 
Burritt, president of Eureka Williams Corporation, 
sees 1947 “as the first normal postwar year because 
1946 has been a period of transition from war to peace, 
marked by difficult economic readjustment and eventual 
withdrawal of controls.” He expects a record year in 
the production of oil burners and vacuum cleaners, par- 
ticularly in the former field. 


Continuing Appliance Demand Seen 

In a summary of the electric appliance situation in 
1947, the National Electrical Manufacturers Associa- 
tion sees continuing activity during the year, especially 
in ranges, water heaters, refrigerators, dishwashers and 
ironers. But the summary points out that actually the 
appliance manufacturers fell about one-third behind 
their planned production schedules for 1946 and that 
“billings for the year will be about two-thirds of what 
was expected.” On the question of the developing 
buyers’ market, the summary is of the opinion that this 
will affect “off-brand” products rather than established 
lines. 

In the field of materials and components, the year- 
end statement of George R. Gibbons, senior vice-presi- 
dent, Aluminum Company of America, points to the 
increasingly important quantities of aluminum being 
consumed in the electrical field. William L. Batt, 
president of SKF Industries, Inc., declares that “an 
outstanding characteristic of 1947 will be an intensified 
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quality control 
means better 
rectifiers with 
true economy 


QUALITY CONTROL of rectifier manufacture, as main- 
tained by FANSTEEL means more than inspection - 
even the most careful inspection! 


It begins with raw materials. It follows every step of 
the intricate way to finished rectifiers and subassemblies. 
It requires the services of specially trained engineers, 
laboratory technicians, and most modern specialized 
equipment. Most important of all—it requires ex- 
perience. 

FANSTEEL’S System of Quality Control is your assur- 
ance of uniformly dependable and economical rectifiers 
—engmeered for long life and freedom from maintenance. 

For impartial consultation on your rectifier applica- 
tions—use FANSTEEL’S Engineering Service—without 
obligation, of course—and in the meantime write for 
the new Rectifier Manual, RDP-107. 
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The Publix Economy 
BRUSH HOLDER 


360° clamping surface; 


clamps in any position 
Eliminates close stud tolerance; 
no stud marring 


one Strong, long-wearing ; 


stamped brass construction 


Low Initial Cost... Low Maintenance Cost. 
Send for folder with descriptive engineering data. 
Brush holders made to specifications. 


Publix Metal Products, Inc. 


100 Sixth Avenue, New York 13, N. Y. 


aaa) 
of High Efficiency Light 
from 100 Watts 


Cold Cathode lighting improves fluorescent lighting to new 
peaks of efficiency. Two 25mm diameter 93” long cold 
cathode tubes powered by one Acme Electric cold cathode 
ballast provide 4600 lumens of light from a source approx 
imately 16 feet long with the use of only 100 watts. 
Acme Electric manufactures a complete series of ballasts 
and transformers for cold cathode lighting installations. 
Write for bulletin CC-165. 


ACME ELECTRIC CORPORATION 
35 Water St. Cuba, N. Y. 
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drive by U. S. industry to increase its productive capac- 
ity and cut costs with better machines.” This em- 
phasis on improved machines and on product develop- 
ment is a common denominator to most of the reports 
and statements. An indication of the new fields open- 
ing for manufacturers in the electrical field is the 
apparent coming of age of commercial television. One 
company alone, RCA Victor Division of the Radio 
Corporation of America, has scheduled production of 
television home receivers with an estimated retail value 
of approximately $65,000,000 during 1947. 

Major statistical indexes most closely related to the 
electrical field (see Statistical Barometer on page 120) 
shows an average downward tendency in November. 
This was expected, owing to the coal strike that month. 
An exception was the continuing upward trend in sales 
of electrical energy despite emergency curtailments such 
as brownouts. In categories other than covered in the 
Statistical Barometer, a decline was reported by the 
American Washer and Ironer Manufacturers’ Associa- 
tion for factory sales of household electric washers 
(216,634 in November as against 247,350 in October). 
Factory sales of ironers, however, rose to 11,973 units 
in November from 11,754 in the preceding month. A 
new record was set in November by vacuum cleaner 
manufacturers, with factory sales hitting 260,572 units 
as against 259,153 in October. The November figure 
topped the best prewar month, September 1941, by 48 
per cent. Factory sales of mechanical stokers totaled 
18,460 units in October, down from the 19,886 total of 
September (Department of Commerce figures). No- 
vember saw a new peak in the output of radio receiving 
tubes—21,623,077, according to the Radio Manufac- 
turers Association. The previous high was the October 
figure of 21,183,524. Total output for 11 months of 
1946 reached 180,743,639 tubes. 

The demand for fractional-horsepower motors is 
concededly the most persistent element in the entire 
component situation. November shipments jumped to 


Calendar of Meetings 


Feb. 18-20—Magnesium Exhibit, sponsored by The 
Magnesium Association and the U. S. Army Air Forces, 
Wright Field, Dayton, Ohio. 
Feb. 24-28—1947 Spring Meeting and Committee Week, 
American Society for Testing Materials, Benjamin 
Franklin Hotel, Philadelphia. 
March 3-7—Winter Meeting, National Electrical Manu- 
facturers Association, Edgewater Beach Hotel, Chicago. 
March 3-6—1947 National Convention and Radio Engi- 
neering Show, The Institute of Radio Engineers, Grand 
Central Palace, New York City. 
March 19-22—Annual Convention, American Society of 
Tool Engineers, Rice Hotel, Houston, Tex. 
March 22-27—Fifth Western Metal Congress and 
Exposition, sponsored by American Society for Metals, 
Oakland Municipal Auditorium, Oakland, Cal. 
April 7—Spring Meeting, Packaging Machinery Manu- 
facturers Institute, Hotel Warwick, Philadelphia. 
April 22-23—Westinghouse Machine Tool Electrifica- 
tion Forum, to be held at the Westinghouse plant, 
Buffalo, N. Y. 

For additional news of coming meetings 

and expositions, see the Trade Associ- 

ations and Technical Societies section. 
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Dry type, air cooled 
bitrates eet 


PBesigned and batit” 
to your specification 


STANDARD gives the electrical manufac- 
turing industry a service that is hard to dupli- 
cate. Engineering and production facilities are 
coordinated to quickly design and manufacture 
transformers of voltage, capacity, frequency, 
dimensions and mounting facilities to meet 
even the most unusual requirements. 

The same high accuracy and fundamentally 
sound construction are yours whether you re- 
quire one or a thousand transformers. 

For power and control of your cranes, ele- 
vators, machine tools, furnaces, etc., specify 
STANDARD transformers. A letter, phone call 
or wire will quickly produce a solution to your 
transformer ggoblem. 


over 25 vears 
OF TRANSFORMER 
ENGINEERING 


THE STANDARD TRANSFORMER CO. 
WARREN + + + OHIO 


MAKERS OF POWER, DISTRIBUTION, INSTRUMENT, STREET LIGHTING 
AND TESTING TRANSFORMERS + «+ OIL, ASKAREL OR AIR COOLED 


Offices in Principal Cities 


eiboni ns 


Sere TIED MSE RIT TT I 
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BURNDY 


BURNDY... New York 54,N. Y. 


IN CANADA Canadian Line Materials, Ltd., Toronto 13 
FOREIGN: Philips Export Corporation, New York 17, N. Y. 
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CONNECTOR KILN. 10 
(IT 





The Burndy Hylug Connector Kit #10 contains 
everything needed to make small-wire connections 
the modern, economical indent-way. Kit #10 
contains: 

e325 Hylugs and Hylinks (one-piece, pure 
copper connectors) for wire sizes 20 through 
10, in durable, transparent plastic containers. 
@ 1 Burndy installation tool. 

Remember, Hylugs and Hylinks cut installation 
time and make permanent electrical connections 
permanent. Order Kit #10 and refill cartons from 
your electrical wholesaler. 








approximately 2.26 million units from the total of 1.9 
million units reported by the Civilian Production Ad- 
ministration in October. Backlog of orders has been 
but slightly dented and stands at 39.77 million units. 

Copper still holds the spotlight in the materials field. 
December output showed an improvement over Novem- 
ber—77,578 tons of refined metal against 75,066 in 
October, and 78,140 tons of crude against 73,024—but 
the outlook for 1947 is still far from comfortable. At 
best it will be nip-and-tuck between demand and sup- 
plies with the various complex elements of intense 
world competition, impért duties in this country, and 
other factors involved. Scrap, always a vital component 
in the supply picture, is none too plentiful. Observers 
close to market conditions report that substantial quan- 
tities of copper scrap are being withheld from the 
market in anticipation of still higher prices. 

Sensitivity of major materials to upward price pres- 
sure is reflected in another hike in the price of lead, 
which has now reached 13 cents per Ib. Copper is also 
in line for another increase unless the present import 
duty of 4 cents per Ib. is lifted, or modified. 

Steel production rate is estimated at 91.8 per cent of 
capacity for the week of January 20. Outlook for 1947 
is considered reasonably good. If production can be 
maintained without serious interruptions, some sort of 
a balance between supply and demand should be 
achieved before the year is over. 


INDUSTRIAL BRIEFS 


The Burndy Engineering Co. has opened a new tactory 
and warehouse in Vernon, Cal. This new plant will manu- 
facture many of the electrical connectors that are produced 
at the company’s main plant in New York City. Lawrence 
Lyons, formerly a member of the field engineering staff of the 
company, will be in charge of the Vernon plant. 


Hexacon Electric Co., Roselle Park, N. J., has completed a 
new addition to its factory. This new plant, adjoining the old 
one, adds 7000 sq ft to present facilities. 


Ark-Les Switch Corp., Watertown, Mass., has announced 
the formation of the Electro Switch Corp., Weymouth, Mass., 
to take over that part of the Ark-Les business devoted to 
manufacture of type “P” rotary snap switches and type “JR” 
multipole rotary switches. Archie T. Morrison with a back- 
ground of 30 years manufacturing experience in the electrical 
field is president. Included among the several members of the 
Ark-Les organization who have acquired a financial interest 
in the new company are M. F. MacNeil, president, and H. W. 
Batcheller, chief engineer. 


Hotpoint, Inc., has become the official name of Edison 
General Electric Appliance Co., Inc., Chicago. The new 
company name will carry the sub-title “a General Electric 
affiliate” to identify it as a part of the General Electric Co. 
Change was dictated, company officials stated, because increased 
public acceptance of the brand name Hotpoint had obscured 
the company’s former corporate name, and it was felt “that now 
was the time to change and simplify the company name to 
match this acceptance.” 


The Kingston-Conley Electric Co., Plainfield and Flem- 
ington, N. J., a subsidiary of the Hoover Co. of North Canton, 
Ohio, had acquired an additional factory site at Cambridge, 
Ohio. The Kingston-Conley organization plans to erect a factory 
containing 56,000 sq ft of floor area. This space will be used 
for the manufacture of fractional horsepower motors. 


An addition to its manufacturing and administrative head- 
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Thousands of test boards of National Vulcanized 


Fibre are used by Bell Telephone Companies to identify 


wires in complex cable splicing jobs. 


Advantages of these efficient fibre boards are: ease of 


handling because of their extreme light weight; reduced 


replacements because of their toughness and durability; 


simplified, economical processing because they’re so 


easily punched and printed. 


Light-weight 
Resilient 


NATIONAL VULCANIZED FIBRE 
impllisies electrical tnstallatious 


T° make tough jobs easy—or to im- 


prove performance of your products or 
equipment —there’s an extra measure of 
efficiency and economy for you in 
National Vulcanized Fibre! 

This versatile material has an unusual 
combination of properties which makes it 
readily, profitably adaptable to an almost 
endless number of electrical uses. Easily 
machined and formed, it is resilient and 
light in weight (about half that of alumi- 
num) ... has outstanding dielectric, im- 


pact and tensile strength . . . resists wear 


and abrasion .. . is one of the strongest 
materials per unit weight known. 

If you’re looking for a way to overcome 
tough problems on installations, products 
or equipment—you're wise to look to 
National Vulcanized Fibre for the prac- 


tical solution. Write us. 


FREE . . . Valuable information on 
National Vulcanized Fibre in sheets, 
rods and tubes. Illustrated Handbook 
shows specifications and uses in sizes 
and grades to meet your requirements. 
Write (on your business letterhead, 
please) for free copy. 


NATIONAL VULCANIZED FIBRE COMPANY 


Wilmington 99, Delaware 
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GREAT IMPROVEMENTS 


have been made in PERMANENT 
MAGNET MATERIALS and 
DESIGN during the last few years 


® Now—TODAY-— is the time to check your 
permanent magnet design to be sure you are 
getting maximum efficiency and performance 
at lowest possible cost. 


Take advantage of Thomas & Skinner Steel 
Products Company’s 46 years of experience in 
designing and fabricating permanent magnets 
—cast or formed. Write to us, outlining your 
problem. We will give you an answer based 
on the many advantages offered by today’s 
materials and design. 


NEW THOMAS & SKINNER CATALOG 


Just off the press—a new Permanent 
Magnet Catalog—containing latest 
information on the use, design and 
fabrication of permanent magnets. 


Fill in, cut out, mail coupon below. 
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O 


NAME 


Please send new 
Permanent Magnet Catalog 


Please have 
sales engineer call 


COMPANY 


CITY STATE 


THOMAS & SKINNER 


STEEL PRODUCTS COMPANY 


1124 EAST 23RD STREET © INDIANAPOLIS, INDIANA 


quarters in Hartford has been completed by Veeder-Root Inc. 
of Hartford and Bristol, Conn. This new three-story addition 
adds 40,000 sq ft to the company’s headquarters operations, 
bringing the total to 295,000 sq ft for both the Hartford and 
Bristol plants. 


The executive offices and factory of the Auth Electric Co., 
Inc. are now located at 34-20 Forty-Fifth St., Long Island 
City 1, N. Y. Company was formerly known as Auth Electrical 
Specialty Co. and was located in New York City. 


The Inductive Equipment Corp. has moved from its 
temporary‘ quarters to its new building at Gettysburg, Pa. 
The new building provides a working area of 50,000 sq ft. 


The Radio Corporation of America plant at Camden, N. J., 
has recently completed production of its 200th RCA Electron 
Microscope. This instrument was turned over to the Techno- 
logical -Institute of Northwestern University. 


General Radio Co., Cambridge, Mass., is constructing a 
new four-story addition to its plant. This will add approxi- 
mately 30,000 sq ft to the manufacturing space, bringing the 
total plant space to 140,000 sq ft. 


Independent Pneumatic Tool Co., Chicago, has made 
plans for expanding its main works at Aurora, Ill. The new 
construction, which will provide 85,000 sq ft of additional floor 
space for production purposes, will cost approximately $1,000,000. 


Reeves Pulley Co., Columbus, Ind., is establishing an office 
at 33rd and Arch Sts., Philadelphia 4. 


General Electric Co. has leased display and office space 
for its Electronics Department on the 1lth floor of the Mer- 
chandise Mart in Chicago. This will serve as the new head- 
quarters office for the central district of the department. 


Construction has been started at the Poughkeepsie, N. Y., 
plant of International Business Machines Corp. to add 
140,000 sq ft of manufacturing floor space. This will more than ° 
double the present facilities. 


As a part of its $4,000,000 expansion program, Minneapolis- 
Honeywell Regulator Co. has leased a new building in 
Minneapolis, Minn., not far from the main plant. This move 
will give research and other departments about 50 per cent 
more space while at the same time expanding available facilities 
in the main plant for production. 


Construction of a new pilot plant to further plastics research 
has been started by the Plastics Division of Monsanto Chemi- 
cal Co., at Springfield, Mass. This new plant, which will 
cost about $175,000, will be completed by early summer. 


The four-story brick-and-steel building that will house the 
mechanical departments of Consolidated Molded Products 
Corp., at Scranton, Pa. is nearing completion. This will 
increase area by more than 17 per cent. 


Jefferson-Travis Inc., New York City, manufacturer of 
marine radio and radiotelephone equipment, has become a 
wholly-owned subsidiary of the Emerson Radio and Phono- 
graph Corp., New York City, and will operate as a separate 
company. Robert C. Berner, an official of Emerson Radio, has 
been elected president of Jefferson-Travis, Inc., and Joseph 
Mas has been named chief engineer. 


Precision Metal Turning Corp., New York City, ha 
expanded its facilities and installed additional new-type equip 
ment for customs fabricating of a wide range of metal and 
plastics parts. 


Electronic Apparatus, Inc., New York City, has acquired 
the Tuck Electronic Corp., Jersey City, N. J. Tuck Elec- 
tronic will continue to operate its Jersey City plant as a division. 
General offices will be unified at the New York City address of 
Electronic Apparatus. G. Emerson Pray, senior engineer and a 
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EMERSON ELECTRIC 


ENGINEERS ENGINEERS 


No getting around it, /wo engineering heads are better than one, And 
that goes double in designing motor-driven appliances to out-perform 
and out-sell the many new products soon to reach the market. 


Today, of course, Emerson-Electric is 
But, this 57-year-old firm has never been 
ideas, experience kill. And neveft mo 


less advantages in suggesting and designing 
cations for your ces oF motor-driven equipment. 


future applian 

me to bring out those blue-prints and new product ideas 

which, through no fault of yours, have been deferred to post post-war 

planning. Let your engineering brains and omrs collaborate in “Twin- 
gineering” sO when the really tough competition of improved appliance 
design gets under way, you'll enjoy that advantage so necessary to 

able merchandising. 

You'll find Emerson-Electric enginee 

skill to yours to provide every possi 
costly engineering back-tracking. 
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MSS 
ge Fit, finish, design, density and color... 


are five vital factors in every specifi- 
cation. Tested materials, precision tooling 
and rigid inspection at Industrial give 
you these factors in every unit. Result... 
a high level of uniformity for mass produc- 
tion. Here is quality control you can count 
on in setting up standard assembly methods 
and increased schedules. For compression 
molded plastics engineered to boost your 
production, call on Industrial. Write today. 


ixpustate : 


2035 W. Charleston Street + Chicago 47, Illinois 


South Bend Representative: Mr. C. W. Krueger, 
908 Tower Building, South Bend, Indiana 


MOLDED PRODUCTS co. | 


| 


director of Tuck Electronic, was elected president of that com- 
pany as well as a director and vice-president of Electronic 
Apparatus. 

The general offices and all manufacturing facilities of O’Neil- 
Irwin Manufacturing Co., formerly of Minneapolis, Minn., 
have been moved to Lake City, Minn. 


The Fellows Gear Shaper Co., Springfield, Vt., has just 
celebrated its 50th anniversary by publishing a 48-page book 
entitled “50 Years of Progress” which gives a history of the 
company, biographies of its top officers, and describes some of 
its important technical developments. 





TRADE ASSOCIATIONS 
AND TECHNICAL SOCIETIES 


Machine Tool Electrification Forum in April 

This year’s Westinghouse Machine Tool Electrification For- 
um has been at present set for April 22-23 and will be held in 
Buffalo, N. Y., so that those attending will be able to inspect 
the new Westinghouse motor plant in that city. Details of the 
forum program will be released at a later date. 


Industrial Design Exhibit on Tour 

The photographic exhibit of postwar products being 
sponsored by the Society of Industrial Designers at the Phila- 
delphia Art Alliance January 6 to February 21 will now 
go on a tour. Other cities where the exhibit will take place 
include Los Angeles, Detroit, Buffalo, Kansas City and Toledo. 
Designs exhibited by members of the SID include home appli- 
ances, industrial equipment and other lines of products. Details 
of the itinerary of the exhibit are available from the office of 
the SID, 48 E. 49th St., New York City. 


ASTE Annual Meeting in March 

Attendance of some 2,500 engineers is expected at the Ameri- 
can Society of Tool Engineers’ four-day annual convention to 
be held March 19-22 at the Rice Hotel, Houston, Tex. A 
comprehensive program of technical sessions is scheduled. 


New Edition NEC Ready 

The National Fire Protection Association has announced 
publication of the 1947 National Electrical Code. The 408-page 
volume appears in convenient desk reference size, 6 by 9 in., 
uniform in size and format with the other four volumes of the 
national fire code published by the NFPA. The new NEC 
contains an index to all NFPA publications relating to various 
sections of the code. Price: $2 per copy. Orders for the code 
should be addressed to the NFPA at its headquarters, 60 
Batterymarch St., Boston 10. 


Packaging Machinery Group Reorganizes 

Independent offices have been established by the Packaging 
Machinery Manufacturers Institute at 342 Madison Ave., New 
York City, marking its formal detachment from the Packaging 
Institute, Inc. This move was recently authorized by the 
machinery group at its recent annual meeting following revision 
of the Packaging Institute by-laws terminating the interlocking 
membership of the two groups which has been in effect since 
1939. 

Spring meeting of the Packaging Machinery Manufacturers 
Institute is to be held April 7 in Philadelphia prior to the 
Packaging Exposition, which is to be held April 8-11. 


SMA New Technical Manual Scheduled 

Second edition of its technical manual is scheduled for publi- 
cation in the late spring of this year, according to a recent 
announcement by the Stoker Manufacturers Association. The 
association’s engineering and research committee has been 
engaged on this project for some time. For additional details 
on the manual write SMA headquarters, 307 N. Michigan Ave., 
Chicago 1. 


RMA 1946-47 Directory Published 
Revised annual membership list and trade directory of the 
Radio Manufacturers Association has been recently made 
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put ourselves 


into our work... 
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Skilled workmen always take great pride and 
satisfaction in performing effort that creates 
extra touches of quality. 

We are fortunate in the high calibre of 
craftsmen who serve our organization. Here 
are men who like their work and who approach 
each new project with enthusiasm and confi- 
| dence... who are forever working out new and 

ingenious methods of doing something a 
bit better. 

Time and time again keen minds and 
skilled hands in our plant have licked that 
familiar old bugaboo, “It can’t be done” 
by figuring out ways to do the unusual or 
the “impossible.” 

Have you a tough problem in sheet metal? 
We may have the solution waiting for you. Let 
us quote on your cabinets, housings, chassis, 
racks, boxes and enclosures—however unusual 
the design. 


eT 


Write for our new catalog. Visit us at Booth 62, : 
I. R. E, Show. : 
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Kar METAL PRODUCTS CO., INC. 2 


128. 30th STREET, BROOKLYN 32, NEW YORK 
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SORENSEN 
VOLTAGE REGULATORS 


Take advantage of Sorensen 
“craftsmanship when you order volt- 
age regulators and look for these 
important Sorensen features—elec- 
tronic control circuits, no moving parts, 
long life, quick response, wide range. 


GENERAL CHARACTERISTICS 
OF STANDARD LINE: 

e Regulation accuracy 0.2% 

e Maximum Harmonic distortion 5% 

e Load range 10 to 100% rated value 

e Input voltage range 95-125 volts A.C. 

e Output voltage 110-120 adjustable 


Facilities are available for 
designing, engineering 
and producing special 
voltage regulators for 
your unusual applications. 
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STAMFORD, CONN. 





available. The new 1946-47 issue is the largest ever published 
since the RMA was founded in 1924. 

For copies of the directory communicate with RMA head- 
quarters, 1317 F Street N. W., Washington 4, D. C. An 
abridged edition is available containing lists of personnel, 
products and trade names of all RMA member-companies, but 
excluding data on RMA division and committee organizations. 


Porcelain Enamel Institute Reports on Survey 

Recent survey conducted by the market research committee 
of the Porcelain Enamel Institute indicates a continued strong 
interest in porcelain enamel on the part of product designers. 
Some 22 per cent of the designers queried in the survey indi- 
cated that they plan to use porcelain enamel on steel in new 
products they are now developing. According to the survey 
report, the product designers “placed major emphasis on por- 
celain enamel’s attractive appearance and durability and also 
based their preference on low cost, cleanliness, corrosion re- 
sistance, acid resistance, and heat resistance.” 


Industrial Finishing Exposition Scheduled 

Latest industrial finishing techniques will be demonstrated at 
the Industrial Finishing Exposition scheduled for June 23-27, 
inclusive, at Detroit under the sponsorship of the American 
Electroplaters Society. The exposition will be held concurrently 
with the 1947 annual convention of the society. 


Record Attendance Expected 
at Western Metal Exposition 

Sixteen western divisions of national professional and tech- 
nical societies are cooperating in the 5th Western Metal Con- 
gress and Exposition to be held in Oakland, Cal., March 22-27, 
inclusive. Among the organizations participating are the Amer- 
ican Society for Metals, sponsors of the event, the American 
Institute of Electrical Engineers, the American Society for 
Testing Materials, the American Welding Society, and the 
American Industrial Radium and X-Ray Society. 

Technical programs already completed call for some 75 
technical papers, symposiums, etc. An attendance of some 
40,000 is expected. Managing director of the event is W. H. 
Eisenman, who is also national secretary of the American 
Society for Metals. His headquarters are Hotel Leamington, 
Oakland, Cal. 


ASTM to Dedicate New Headquarters; 
New Standards are Announced 

Committee Week of the American Society for Testing Mate- 
rials, to be held February 24-28 in Philadelphia, will be featured 
by the formal dedication of the society’s new headquarters at 
1916 Race St. on February 26. 

Several new and revised specifications and test methods 
have been recently announced by the ASTM. Included are 
specifications for testing Electrical Insulating Oils (D 117-46 T) ; 
Aluminum-Base Alloy Sand Castings (B 26-46 T), Aluminum- 
Base Alloy Permanent Mold Castings (B 208-46 T); and 
Soft Solder Metal (B 32-46 T); and method of sampling and 
testing Untreated Paper Used in Electrical Insulation (D 
202-46 T), and of testing Vulcanized Fiber Used for Elec- 
trical Insulation (D 619-46 T). 

All of the new and revised tentatives will be included m the 
1946 Book of ASTM Standards and, as usual, separate pam- 
phlets will also be made available. 


Hoover Medal to Dr. Bush 

One of the outstanding awards in engineering, the Hoover 
Medal, has been awarded to Dr. Vannevar Bush, president of 
Carnegie Institution of Washington, and noted as the wartime 
director of the Office of Scientific Research and Development. 
The award has been made jointly by the American Institute 
of Electrical Engineers, the American Society of Civil Engi- 
neers, the American Institute of Mining and Metallurgical 
Engineers, and the American Society of Mechanical Engineers. 


ASRE Elect Money 

R. H. Money, refrigeration advisor to Reynolds Metals Co., 
Louisville, Ky., was elected as president of the American Societv 
of Refrigerating Engineers at the society’s recently held 42nd 
annual meeting. 
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DESIGN FOR A 
BONUS IN LIGHTNES 


° pe 
In- products that have to be lifted, moved, = 
handled, you're designing for readier sale 
when you specify American Magnesium. 35% 
lighter than aluminum, 75% lighter than 
steel, it gives you production savings, too. 
Complex, high-cost assembly operations may 
be simplified by using castings, forgings, stam 
ings or extrusions in this strong, fea — t 
metal. It machines easily, at high speeds . 

can be readily welded. 

How to design? You may draw freely 
the light metal know-how—the 59 yearg® 
perience of Aluminum Company of Ame 
Not only for design and production help, 
for our knowledge of the economics of li 
metals that will help you use magnesium whe 
it should be used. 

Take your first step toward a bonus in lights 
ness today. Write, requesting the type of informa 
tion you need, or call your nearest Alcoa Sales W 
office. ALUMINUM COMPANY OF AMERICA, Sales 
agent for American Magnesium Products, 1715 
Gulf Building, Pittsburgh 19, Penna. 






Pm LABOR SAVED 
when molders lift match 
plates of American Mag- 




































MAGNESIUM 


Reg. 

ae DESIGNING 
with American Magne- 
sium offers no radical 
problems. The addition 
of a boss or fillet, or 
slight extra thickness, is 
more than made up for 
by feather-lightness, pro- 
duction economies. 













AMERICAN 
MAGNESIUM 
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GUHA can help you reduce 
PRODUCT COSTS..... 


A seasoned staff of spring engineers, with 
outstanding experience in the field, is ready 
to work with you, at all times. Their purpose 
is to help assure the design and production 
of the best, most economical springs for your 
products. 


Qos can help you maintain 


PRODUCTION SCHEDULES... 


Lewis dependable delivery will help your pro- 
duction schedules stay “‘on the beam.’ Lewis 
expediters make no exceptions to the rule 
that your production schedules are Lewis 
production schedules. 


Dos can help you assure 
The QUALITY of YOUR PRODUCT 


Engineering know-how combines with man- 
ufacturing know-how at Lewis in a contin- 
uous effort to help you maintain and if 
possible, improve the quality of your product. 
Building better springs is always a challenge 
to the Lewis production staff. 


LEWIS SPRING & MFG. CO. 
2646 NORTH AVENUE, CHICAGO 47 


If YOU have an unusual spring or 
wireform problem right now... call 
on Lewis for prompt unusuol service. 
There's no obligation, just drop usa 
line, and the Lewis representative 
near you will gladly call 





MEN in 
INDUSTRY 





William H. Lantz, Jr. and Rey F. Frenger have been 
elected vice-presidents by Federal Electric Products Co. Mr. 
Lantz, who came to Federal in 1941, will be executive head of 
the Hartford, Conn., division. He was formerly general man- 
ager of that division, and prior to that was chief engineer. 
Before coming to Federal, he was with American Electric 
Switch Corp. as chief design engineer and with Wadsworth 
Electric & Mfg. Co. as project engineer. Mr. Frenger, who 
came to Federal in the middle of 1946, will be in charge of the 
Wm. Wurdack division in St. Louis, Mo. Prior to his asso- 
ciation with Federal, he was with National Vulcanized Fibre 
Co. and Westinghouse Electric Corp 





O. E. Nesmith 


William H. Lantz, Jr 

O. E. Nesmith, director of engineering, has been elected a 
vice-president of the Eureka Williams Corp. Mr. Nesmith 
was formerly vice-president in charge of manufacturing and 
engineering of the Williams Oil-O-Matic Corp., which was 
merged with the Eureka Vacuum Cleaner Co. in May 1945. 
He joined the Williams company in 1920. Mr. Nesmith will 
make his headquarters at the Bloomington, III., plant. 


Frank M. Clark, insulation expert and engineer at the 
Pittsfield Works of General Electric Co.’s Apparatus Depart- 
ment, has been named technical consultant on insulation of the 
entire Apparatus Department, Schenectady, N. Y. Mr. Clark 
will coordinate the insulation research activities of the company’s 
research department and will assist the Apparatus Design 
Division in applying these findings. He will also retain his 
former position at Pittsfield. Mr. Clark has been engaged in 
insulation research and development work since he joined G-E 
in 1923. He holds 97 patents, practically all of them in the 
field of insulation, and is the author of more than 40 articles in 
the American and European press. He is a member of several 
professional societies. 


Resistance Products Co., Harrisburg, Pa., has named Emil 
Reisman as chief engineer. He was formerly with International 
Resistance Co. 


Dr. Charles M. Slack has been appointed Cirector of 
research for the Westinghouse Lamp Division, Bloomfield, 
N. J. Dr. Slack succeeds Dr. Harvey C. Rentschler, director 
of lamp and electronic tube research for the past 30 years. 
Dr. Rentschler, who is approaching retirement, will devote 
himself to completing certain research projects in addition to 
serving in an advisory and consulting capacity. Dr. Slack 
joined the research department as a physicist in 1927 and became 
assistant director of research in 1943. Dr. John W. Marden, 
who has been assistant director of research in charge of the 
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Here’s another reason why Wirebound users 


ship more safely... | 
more ficiently — 


and dal tower cost. 
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Wirebound Boxes and Crates, which combine the lightness of wood 
with the strength of steel, are scientifically designed to carry products 
safely at minimum cost. But in addition to providing careful design and 
good construction, every Wirebound manufacturer follows through—with 


details of handling, assembly and shipping techniques to help the user 
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attain higher shipping room efficiency and lower costs. 
From the vast experience of all Wirebound manufacturers these 


details have been gathered and printed under the title ‘Delivering the 


aetna en 


Goods" —a User’s Manual that will, in these days of continued container 


shortages, be of special interest and assistance to every Wirebound 
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user. This book is published as another Wirebound service to help users 
ship more safely, more efficiently and at lower cost. You may obtain 


copies of the User's Manual by writing your regular Wirebound supplier. 
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When you require extremely thin nuts, we suggest you 
consult our engineers. For many years we have supplied 
leading manufacturers with high grade nuts for special- 
ized applications. Milled from the bar, Westfield nuts 
give you more economical production on your assembly 
lines, and add to the appearance of the finished job. 





development of rare metals, has been appointed manager of a 
newly-established molybdenum department at the Lamp Division. 
Dr. Marden joined the research staff in 1920. 


William F. Cotter has been appointed chief engineer for 
the Scott Radio Laboratories, Inc., Chicago. Identified for 29 
years with the radio engineering field, Mr. Cotter succeeds 
Marvin Hobbs, who is leaving to engage in consulting engi- 
neering on radio broadcast equipment. Prior to this appoint- 
ment, Mr. Cotter held various engineering positions with Strom- 
berg-Carlson Co., American Bosch Magneto Co., and Federal 
Telephone and Telegraph Co. Mr. Cotter is a member of the 
American Institute of Electrical Engineers, Institute of Radio 
Engineers, and other professional societies. 





Robert W. Larson 


William F, Cotter 


Robert W. Larson has recently returned to General Elec- 
tric Co. as administrative assistant to Dr. C. G. Suits, director 
of the G-E Research Laboratory, Schenectady, N. Y. Mr. 
Larson originally came to the G-E Research Laboratory in 
1922, and later he became assistant engineer of the Tube 
Division of the Electronics Department. He left this post in 
January 1943 to become chief technical aide and deputy chief 
of Division 15, National Defense Research Committee, under 
Dr. Suits as chief. In 1944, he resigned this latter position to 
become manager of the engineering department in the Lancaster, 
Pa., plant of Radio Corp. of America. 


Following the submission of several resignations in the pro- 
duction department of Jack & Heintz Precision Industries, Inc., 
Cleveland, Ralph M. Heintz will temporarily supervise pro- 
duction in addition to his duties as vice-president in charge of 
engineering. Mr. Heintz is a Fellow of the Institute of Radio 
Engineers and the American Institute of Electrical Engineers 
and a member of the American Society of Mechanical Engi- 
neers, the Society of Automotive Engineers and American 
Society for Metals. 


Lee C. Daniels has been appointed chief engineer of Tow- 
motor Corp., Cleveland. He was formerly associated with The 
Oliver Corp., The Cleveland Tractor Co., and other companies 
in related fields. 


Hans Peter Nelson, industrial designer, is now located at 
Park Ridge, Ill. He has been associated in the product design 
field for the past 12 years. 


Dr. W. R. G. Baker, vice-president in charge of General 
Electric Co.’s Electronics Department, Syracuse, N. Y., was 
recently awarded the Certificate of Appreciation by the War 
Department for “outstanding contribution to the war effort 
by the development, design and production of complex Signal 
Corps radio and radar equipment.” 


Mastercraft Electric Co. has named Irving Skolnick as 
president and general manager and Sidney Blackman as 
vice-president. 


International Business Machines Corp., New York City, has 
appointed A. Robert Noll as manager of its patent department. 
Mr. Noll has been a member of the patent department staff since 
1933. During the war he was a member of the Air Communi- 
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w THREE STURDY, DEPENDABLE 
POWER SOURCES.... 


|_Kp7a2t__| sHapep pois | 1/30 | 1500 


Ball Bearing 


|_u7a2cc_| capacitor | 1/15 | 1600 


EASTERN AIR DEVICES, INC. 


583 DEAN STREET * BROOKLYN 17, N. Y. 
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WALTON LABORATORIES, INC. 


EAD motors meet the most rigid require- 
ments of the heating and air condition- 
ing industry. They are designed to 
give smooth running quiet performance 
at high efficiency with minimum size 
and weight. Replaceable “capsule” 
bearings with their large oil reservoirs 
assure long bearing life and trouble 
free operations. Consult our Engineer- 
ing Dept. with your design and appli- 
cation problems. 








MOTIONAIR COMPANY 
INDIRECT AIR CIRCULATOR 





SCRU-(1S 


Solar SCRU-ITS are used for connecting two or more wires without 
tape, solder, flame or tools. They are economical and easy to use— | 
wire ends are stripped and SCRU-ITS screw right on to form a com- 
pact and efficient joint. 

SCRU-ITS give better mechanical and electrical contact... elim- 
inate possibilities of shorts, grounding and corrosion. Their compact 
size permits their use where working space is at a minimum. 

Available in several sizes for connecting various combinations of 
wires. 


“MR. SCRU-IT" 








1. stRIP WIRE 
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2. SCREW ITT \ 
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3. THAT'S IT 
with 


SCRU-(TS / 


MILLIONS IN USE + HUNDREDS ‘ 
OF APPLICATIONS 





“Roughing-in” or permanent wir- | 
ing is simplified with SCRU-ITS | 
. . . they thread on with a twist 
of the wrist ... 
complete! 


and the joint is 





* MADE IN FOUR SIZES 


* MAY BE USED WITH SOLID 
OR STRANDED WIRES 


- Fixtures 

- Outlet Boxes 

» Fuse Boxes 

- Panel Boards 

* Switch Boxes 

* Lighting Devices 

« Conduit Boxes 

* Circuit Breakers 

- Switch Controls 

+ Motor Connections 
and many others. 


Write for Data 
Sheet V-? 


For complete specifications 
on SCRU-IT sizes, uses, 
prices, etc., WRITE TODAY. 
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U. S. PATENT NO. 1,933,555 
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FACTORY and SALES OFFICES 
WARREN, PENNSYLVANIA 





cations Staff specializing in radio, electronics, and other com- 
munications devices. 


Ernest E. George has been appointed engineer of the 
Metallurgy Division of the General Electric Co. Chemical 
Department, Pittsfield, Mass. He joined G-E in 1933. 


National Union Radio Corp., Newark, N. J., has elected C. 
Russell Feldmann as chairman of the board. 


S. B. Williams has become manager of customer relations 
for the lighting division of Sylvania Electric Products, Inc., 
New York City. For the past eight years, he had been editor of 
Electrical World and had previously been assistant managing 
editor and managing editor of that publication. He also 
served as editor and general manager of Electrical Contracting 
and as editor of Electrical Record, which was a Gage Publish- 
ing Co. publication. Mr. Williams is a member and a past 
president of the Illuminating Engineering Society, a member 
of the American Institute of Electrical Engineers, and a past 
chairman of the New York Business Paper Editors Association. 





Dr. George C. 


Kuczynski S. B. Williams 

Dr. George C. Kuczynski has been appointed to the re- 
search staff, Sylvania Electric Products, Inc. Metallurgical 
Laboratory, Bayside, Long Island, N. Y. Dr. Kuczynski will 
do basic research work in studies of the electron theory of 
metals. Before joining the Sylvania research staff, he was a 
special instructor in the application of quantum mechanics to 
the electron theory of metals at the Massachusetts Institute of 
Technology. Prior to that he was engaged in teaching and 
research in Europe. 


Hans A. Eggerss has been elected president of Continental 
Can Co., Inc., New York City. Carle C. Conway, who has 
been acting as both chairman of the board and president, will 
remain chairman of. the board and chief executive officer of 
the company. 


Charles H. Newman has been appointed vice-president of 
The Silex Co., Hartford, Conn., succeeding Wesley R. Becher, 
who resigned. Mr. Newman previously was vice-president of 
The Hartford Products Corp., a Silex subsidiary. 


Lou Alexander has joined Cornell-Dubilier Electric Corp., 
South Plainfield, N. J., specializing in application engineering. 
He has a background of 25 years in the capacitor field having 
been with Dubilier Condenser Corp., predecessor of Cornell- 
Dubilier Electric Corp., and more recently with Aerovox Corp. 


General Electric Co. has appointed Harry J. Gerlach as 
manager of manufacturing of the company’s electric sink and 
cabinet division, Bridgeport, Conn. He joined G-E in 1915. 


Conda P. Boggs, director of manufacturing, has been elected 
a vice-president of Sylvania Electric Products, Inc., New York 
City. Mr. Boggs came to Sylvania in 1932 after having been 
with General Electric Co. and Radio Corp. of America. 


Certificate of Appreciation has been awarded by the War 
Department to Walter Evans, vice-president in charge of all 
radio activities for the Westinghouse Electric Corp., Baltimore. 
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worth 


remembering 


ONSTANT research and development have 

contributed many features which make 
Fairbanks-Morse Motors outstanding. Today, 
they are an accepted standard in industry. 


They serve dependably in underground damp- 
ness, in dust-choked mills and elevators, amid 
the flying chips of iron and steel in the metal- 
working industry, and on many other difficult jobs. 


That’s why so many motor users insist on 
Fairbanks-Morse Motors ... and that’s why you 
can specify them with assurance of satisfaction, 


Fairbanks, Morse & Co., Fairbanks-Morse 
Building, Chicago 5, Illinois. 


Diesel Locomotives + Diesel Engines 
Scales - Motors - Pumps * Generators 
Magnetos ¢ Stokers * Railroad Motor 


Cars and Standpipes + Farm Equipment 


SE 





LITERATURE... . Yours for the Asking 


Copies of the material reviewed here are available to engineers or 
executives engaged in product development. Write on your letterhead 
direct to the sponsoring manufacturers, at the addresses indicated. 


Control Equipment 


A good deal of useful engineering information is provided 
in a series of technical data bulletins covering electrical con- 
trols for a wide field of applications. The data cover hydraulic 
action controls, automatic stoker controls, relays, industrial 
oven controls, temperature and pressure controls, etc. Typical 
units are illustrated, ratings are tabulated, and other engineer- 
ing data are provided. A looseleaf, tab-indexed binder is pro- 
vided for all the bulletins. White-Rodgers Electric Co., 1209 
Cass St., St. Louis 6, Mo. 


Spring Data 

Third edition of “Handbook of Technical Data on Springs” 
provides 36 pages of concise data. Included is information on 
design formulation of springs, load deflection tables, com- 
mercial tolerances, etc. Accurate Spring Manufacturing Co., 
3817 W. Lake St., Chicago 24. 


Synthetic Rubber Insulation 


The advantages of synthetic rubber compounds as compared 
to natural rubber compounds for insulating wire are discussed 
in a 12-page report. Basic formulations are described and com- 
parative test data are tabulated. Simplex Wire and Cable Co., 
79 Sidney St., Cambridge 39, Mass. 


Phillips Screw Assemblies 

Additional case studies have been published describing the 
economy in the application of Phillips screws in various prod- 
ucts. These reports—Nos. 8, 9, 10 and 12—concern themselves 
respectively with applications in grinding machines, postage 
meters and mailing machines, refrigeration and air conditioning 
equipment, and electrical model railroad trains. Phillips Screw 
Manufacturers, c/o Horton-Noyes, 2300 Industrial Trust Bldg., 
Providence, R. I. 


Variable Resistors 

Engineering data on a comprehensive line of carbon and wire- 
wound variable resistors are contained in an illustrated 12-page 
bulletin. Specification data, sectional drawings, etc., are in- 
cluded. P. R. Mallory & Co., Inc., Indianapolis 6. 


Electron Tube Data 

Convenient 16-page data book (No. 86-020) summarizes the 
applications and characteristics of various types of tubes for 
electronic devices. The information is conveniently grouped 
under specific classifications of tubes, such as phototubes, plio- 
trons, thyratrons, etc. There is a separate index arranged 
numerically by type number. An interchangeability chart is 
another feature. Westinghouse Electric Corp., P. O. Box 868, 
Pittsburgh 30. 


Tube Socket Guide 

Useful 32-page pocket-size booklet provides a reference guide 
to socket and tube cap connectors for each of approximately 
800 standard transmitting, control and regulator; rectifier, re- 
ceiving and miscellaneous tubes. An appendix to the guide 
provides illustrations and brief description of standard sockets 
and connectors. E. F. Johnson Co., Waseca, Minn. 


Refrigeration Controls 

An extensive line of refrigeration controls and associated 
equipment is illustrated and described in a 50-page catalog. 
The products include controls for both the domestic and com- 
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mercial type of refrigerating equipment. Cutler-Hammer, Inc., 
315 N. 12th St., Milwaukee 1., 


Capacitor-Start Motors 


Design details, specification data, diagrams, and illustrations 
covering a line of capacitor-start motors rated from % through 
¥% hp are contained in a concise four-page bulletin (No. X5526). 
The Emerson Electric Manufacturing Co., 8100 W. Florissant 
Ave., St. Louis 21, Mo. 


Power Tubes 


Power and gas tubes for radio and industrial purposes are 
described in a 16-page booklet (Form No. PG-101). Data are 
provided on 138 types of tubes including voltage regulators, 
thyratrons, ignitrons and gas rectifiers. The material is con- 
veniently presented in two-page spreads so arranged that all 
information on a specific type of tube appears on the same 
spread. A number of illustrations are included. Copies may 
be obtained for the nominal price of 10c per copy. Radio 
Corporation of America, RCA Victor Division, Tube Dept., 
Harrison, N. J. 


Steel Shapes 


Facilities- for producing plain and intricate shapes from steel 
plates by flame cutting techniques are described in a four-page 
bulletin. Joseph T. Ryerson & Son, Inc., 2558 W. 16th St., 
Chicago 80. 


Aluminum Data Book 

A comprehensive 248-page technical data book on aluminum 
alloys features 106 tables of technical information and is copi- 
ously illustrated. The book discusses physical, mechanical and 
electrical properties and presents information covering sand- 
casting, permanent-mold casting, and die-casting alloys. Chap- 
ters are devoted to various aluminum mill products including 
sheet and plate; extruded shapes; wire, rod and bar. Another 
section is devoted to specifications arranged according to alloy 
designations. The book is wire-bound and opens flat at any 
point. It is thoroughly indexed. A color key index is used 
to quickly locate any particular section wanted. There is a 
nominal price of $2.00 per copy. Reynolds Metals Co., 2500 
S. Third St., Louisville 1, Ky. 


Brush Spring Calculator 

Slide rule type of calculator has been devised to facilitate the 
selection of spring materials for fractional-horsepower motor 
brushes. The slide rule is accompanied by a four-page instruc- 
tion leaflet which also gives definitions of the symbols and terms 
used. Stackpole Carbon Co., St. Marys, Pa. 


Phenolic Laminates 

Handy four-page leaflet provides condensed selection data for 
laminated phenolic materials. A comparative table of properties 
is included. Spaulding Fibre Co., Inc., 310 Wheeler St., Tona- 
wanda, N. Y. 


Lock Washers 

Concise but comprehensive data on lock washers are contained 
in an illustrated 16-page bulletin titled “How, Why and Where 
of Lock Washers.” The booklet discusses the fundamental 
principles of selection and application of lock washers, tabulates 
ASA and SAE standards, and discusses the use of lock washers 
for specific design purposes. A brief description of manufactur- 
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FROM MIDGET RELAYS to CIRCUIT 


ibsilo 


Taner 


HE application of contact materials is an engineering 
problem in which the circuit conditions and mechanical 
characteristics of the device must be expertly evaluated. 
While it is difficult to generalize, the table at the right shows 
some typical applications of Gibsiloy contact materials. 


Each heading in the table (except fine silver) represents 
a group of contact materials of the general composition 
indicated. Within each group are several specific grades hav- 
ing specific compositions and electrical and mechanical prop- 
erties. Thus gradations of characteristics are obtained. Be- 
cause of the wide selection of materials thus available, mate- 
rials having an appropriate combination of electrical and 
mechanical characteristics may be selected for specific appli- 
cations. 


For a detailed analysis and specific recommendations for 
your contact application write for data sheets. They will save 
you time and help you answer all questions relative to speci- 
fying electrical contacts. 


) 
y. 
PO A er. ane? 


ACE Badan Py 


8349 Frankstown Ave., Pittsburgh 21, Pa. 
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Silver- | Silver-] Silver- | Sil 
CONTACT MATERIALS Tungsten} Nickel |Graphite] Alloy 


RANGE of CONDUCTIVITY * 
(% IACS) 30-50 | 64-100} 60-70 | 14-88 


APPLICATIONS 
Circuit Breaker Contacts 


Make and Break Contacts x x 


Current Carrying Contacts 


Arcing Tips x 


xX 
X 


Coin Operated Devices 
xX 


4 
x 
Contactors Z 


Disconnect Switches 


E 


aes 


Domestic Appliances 


E 


Limit Switches 

Motor Controls 
Light and Medium Duty 
Heavy Duty x x 


Relays 
General 
Sensitive x es 
L Rad 
beet 
aad 


Thermostatic Controls 


x 
x 


Transformer Tap Changers 


= 
8 
3 
9 
S 
» 





*The ranges of conductivity are for the groups of materials indicated. The 
conductivity of a particular grade of material is accurately maintained 
within very narrow limits. 
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A close-up inspection of the Garlock KiozuRE 
sealing ring reveals that it is not leather, cork, 
or felt. It is a special compound developed by 
Garlock which combines the desirable qualities 
of all three materials. The compound resists oil 
and heat; is tough and durable; does not get soft 
or flabby; remains firm and resilient even after 
long service. Garlock KLozureE Oil Seals are 
made in a complete range of sizes, including Met- 
ric O.D. to fit standard bores. Write for catalog. 


THE GARLOCK PACKING COMPANY 
PALMYRA, N. Y. 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


- GARLOCK 

























ing facilities is included. 
Chestnut St., Philadelphia 


Felt Data 


A comprehensive summary of the nature of felt, accepted 
methods of specification, and a summary of applications of the 
material for technical purposes have been made available in the 
November, 1946, issue of “Felt Facts”. Copies can be obtained 
by addressing The Felt Association, Inc., c/o Korbel & Colwell, 
Inc., 480 Lexington Ave., New York 17. 


George K. Garrett Co., Inc., 1421 
? 


- 












Bushings and Bearings 


Rolled and formed bushings, bearings and spacer tubes in a 
wide range of metals, including bronze, brass and steel, are 
described in a 16-page catalog. Many types of these products 
are illustrated in'color and’ relative specification data provided. 
Applications are discussed in detail, and various other engi- 
neering data of value are included. National Formetal Co., 
Inc., 6604 Metta Ave., Cleveland 14. 

















Electronic Components 


Series of three technical data bulletins (EC24, EC22B, EC23) 
have been made available describing respectively hydrogen thyra- 
trons, crystal diodes, and photoflash tubes. Bulletins provide 
characteristics and give ratings, dimensional data and typical 
circuit application data. Sylvania Electric Products Inc., 500 
Fifth Ave., New York 18. 








Heavy-Duty Relays , 

Structural details, ratings, and applications of heavy-duty 
multiple arm relays are contained in a four-page bulletin (No. 
30). Signal Engineering & Mfg. Co., 154 W. 14th St., New 
York 11. 


Scotch Industrial Tapes 

Large application photographs are used in a 24-page booklet 
to describe the scope of application to which industrial types of 
Scotch tape can be put for masking, holding, sealing, electrical 
insulation, and other purposes. Minnesota Mining and Manu- 
facturing Co., St. Paul 6, Minn. 


Plastics Data 

A revised edition of “Plastics, The Story of an Industry” 
forms an interesting introduction to the growth of the plastcis 
industry and offers a concise summary of the basic technical 
facts related to the various types of plastics materials and 
their applications. Society of the Plastics Industry, Inc., 295 
Madison Ave., New York 17. 


Resistance Welding 

The basic principles of resistance welding and the scope of 
applications are outlined in a 12-page illustrated booklet. A 
directory of welder manufacturers is included. Resistance 
Welder Manufacturers Association, 505 Arch St., Philadelphia 6. 


Phenolic Resins 

Basic formulations and recommended applications of a line 
of phenolic resins are contained in a four-page bulletin (No. 
46-1). Varcum Chemical Corp., Niagara Falls, N. Y. 


Cathode-Ray Tubes 


Four-page bulletin (Form 578) provides concise catalog data 
on cathode-ray tubes for oscillographic and experimental appli- 
cations. Booklet provides specification and operational data and 
illustrates standard types of tubes. Allen B. Du Mont Labora- 
tories, Inc., Passaic, N. J. 



















Multipurpose Test Instruments 

Eight-page bulletin describes an industrial circuit tester 
(Model 785) suitable for a wide variety of laboratory purposes. 
Other test instruments are also described in the catalog. Weston 
Electrical Instrument Corp., 582 Frelinghuysen Ave., Newark 5. 





Reproduction Process for Name Plates 


Four-page bulletin describes Transfax, a preparation for re- 
producing drawings on metal, plastics and other non-absorbent 
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The amazing new 4 apres Oar 


gives exact control of all cooking temperatures 







Formerly, with older-style controls, the 
range user was restricted to a few spe- 
cific heats, with no “in-between” control. 














With the new T-K Infinite Control, choice 
of heats is unlimited between 3% and 
100% of wattage. This close control is 
what users have always clamored for. 
Now it's here! 


T-K Infinite Control (showing 
mechanism exposed) with four 
control knobs. Size of unit, 
411/16 x 411. 16 inches. 








” 


T-K Infinite Control, “the control of a thousand heats, by a tiny synchronous motor, and operated by a cam-and- 


permits selection of exactly the right degree of heat on any contact system which regulates the amount of heat de- 
unit for any cooking operation. Heat ou output is adjustable sired for each cooking unit. Available, in limited quan- 
from 3% to 100% of maximum wattage. . The mecha- tities, to manufacturers of electric ranges now—more as 
nism of the T-K Infinite Control is ingenious, yet is simple soon as increased production facilities permit! Write for 
and built for long and trouble-free service. It is powered full details on this latest exclusive T-K engineering triumph. 


Fitting Companion to the New T-K Units for Many 
THERMO-KLEEN Honotube Regular or Special Needs 





yunt 
The Thermo-Kleen Monotube Surface Unit has a single, Manufacturers of products or eee involving electric 
free-acting, anchorless coil which maintains its flat utensil- heat are urged to consult us e make molded electric 
contact surface after repeated heating and cooling. Avail- heating units for a wide variety of industrial, commercial 
able in limited quantities, for new range equipment only. and domestic applications. 
e a 
Manufacturers: Domestic and utt é G&S Z t INC. 1823 N. Monitor Avenue, 
Industrial Heating Units— tL —, Chicago 39. Cable Address: 
Switches—Controls HERMO- LEEN | TUTTLEKIFT 


World-Wide Distribution: BRITISH ISLES—Ferro Enamels, Ltd., Ounsdale Road, Wombourne, Wolverhampton, England... SCANDINAVIA AND EUROPE 
(Except France)—Ferro Enameling Corp. of Holland, V. Helmonstratt Voltastraat, Rotterdam (West), Holland... AUSTRALASIA—Ferro Enamels (Australia 
Pty., Ltd.), Bourke Road, Alexandrie N. S. W., Australia... FRANCE AND POSSESSIONS— Societe Anonyme Pour L'exploitation des Procedes Ferro, 3 Rue 
Saint Georges, Paris 9 e, France... SOUTH AFRICA—Ferro Enamels (Pty.), Ltd., Johannesburg, South Africa... BRAZIL— Ferro Enamel S. A., Caixe Postal 
2948, Sao Paulo, Brazil... ARGENTINA, URUGUAY, CHILE AND PERU—Ferro Enamel S. A., Gibralter 1365, Avellaneda F. C. S., Argentina... MEXICO 
—Ferro Enamel de Mexico S. A., Edificio C. |. B. A., Guerrero No. 2, Desp. 309-310, Mexico, D. F.... ALL OTHER COUNTRIES (Except Canada) —Ferro 
Enamel Corporation, International Division, Cleveland, Ohio. 
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Few industries can escape the destructive effects 
of rust and corrosion but a// industries can reduce 
their costly ravages in maintenance and breakdown. 

Here are five industrial applications where Har- 
per’s EVERLASTING FASTENINGS have licked rust 
and corrosion. 


MONEL STOPS CORROSIVE 
CHEMICALS Problems in salt pro- 


duction have been solved by using 
Monel bolts. In mining, treating and 
handling of many chemicals, non- 
ferrous alloys are the answer to ef- 
ficient operation. 


BRASS GUARDS WATER 
SYSTEMS In valves and pumps 


that compose the heart of water works, 
Brass fastenings help in eliminating 
the most common cause of replace- 
ment—rust. 


STAINLESS STEEL SOLVES 
OIL PROBLEMS Acids and 


gases at high temperatures attack 
metal but Stainless Steel alloys cut 
refinery replacements to a minimum, 
assure years of continued operation. 


UTILITIES CHOOSE SILICON 
BRONZE Weather is the bug-a-boo 


in power lines and other utility appli- 
cations. Silicon Bronze Bolts reduce 
season ‘“‘cracking’’ and maintenance 
costs. 


NAVAL BRONZE WINS ON 
T HE SEA Marine applications de- 


mand high strength plus resistance 
to salt air and water. Naval Bronze 
fastenings have proved their dependa- 
bility in marine diesels and ship fittings. 


THE H.M.HARPER COMPANY ‘26° Fletcher Street 


Chicago 18, Illinois 
Branch Offices: 


PN aad 
COTM LLL 


Los Angeles 
OIE 


Milwaukee 
Cincinnati 
Dallas 
Representatives in 
Principal Cities 


Call upon Harper to 
solve fastening prob- 
lems in your industry 
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surfaces. It may be used for making name plates, templates, 
schematic circuits and the like. The process, in brief, consists 
of photographing the drawing on a white, light-sensitive, quick- 
drying coating and then removing the light-exposed parts by 
a washing solution, thus leaving only the lines of the drawing 
on the surface. Eastman Kodak Co., Industrial Photographic 
Division, Rochester 4, N« Y. 


Vitreous Enamel Resistors 


A line of vitreous enamel resistors is discussed in a six-page 
bulletin, illustrations are provided, and characteristics and ratings 
are conveniently tabulated. P. R. Mallory & Co., Inc., Indian- 
apolis 6. 


Attachment Plug : 

Four-page bulletin (No. XL-246) contains illustrations, di- 
mensional and exploded drawings, as well as specification data 
on a line of attachment plugs and receptacles for low level 
sound transmission circuits. Cannon Electric Development 


- Co., Dept L-118, 3209 Humboldt St., Los Angeles 31. 


Resistors 

Four-page bulletin (No. 87) contains illustrations of a com- 
prehensive line of wire wound vitreous enamel resistors and 
includes a tabulation of relative dimensional data and electrical 
characteristics. Resistors, Inc., 2241 South Indiana Ave., 
Chicago 16. 


Small Parts Die-Casting Machine 

Compact die-casting machines especially developed for high- 
speed production of small parts are described in a pocket-size 
20-page booklet entitled “Bringing a New Era in Pressure 
Die-Casting.” The booklet describes the principle of operation 
of the various standard machines, gives specifications and in- 
structions for use. Suitable dimensional drawings and other 
illustrations are provided. DCMT Sales Corp., 315 Broadway, 
New York 7. 


Equipment for Sale 


Drever Conveyor type Electric Furnace 220 VAC Rating 60 
K. W. Maximum Temperature 1500° F. Complete with Micro- 


max Controls and extra rods. Capacity 8000 twenty Watt 
resistors per day will handle any standard size resistor. 
Hevi-Duty Box type Electric Furnace Type HD 183618-S 220 
VAC Rating 30 K. W. Maximum temperature 1800° F Ro- 
tating reel. Complete with loading dollies, Micromax Controls 
and Four Reels. 

Lydon Brothers Cabinet type Electric Furnace 220 VAC Rating 
5.25 K. W. Complete with blower and controls. 

Hammond No Dust Grinder Model ND 10 220 VAC 3 phase 
60 cycle. Complete with 10 F 30 Aloxite Wheels. 

Aget Detroit LB 5 Laboratory Grinder Dustkop 1% H.P. Motor 
and Wire Wheels. . 
Meissner No. 34 Space Winding Machines complete with extra 
gears, motor, counters and foot control. : 

Precision Resistor Winding Machines complete with motor, 
foot control and counters. 

Acromark No. 924 Marking Machine. 

Acromark No. 9A Marking Machine. 

Ideal Hevi-duty Transformers for silver soldering. _ . 
All American Model 10HA Vibration Fatigue Testing Machine 
complete with motor. : 
Felker Di. Met Quartz Cutting Machine, Model 11-R with 
motor and three saws. 

Model 4655 Toledo Scale. 

Model 1091 Toledo Scale. : 

Set Molds for molding lead Ferrules on resistors. 

Lot Nichrome and Copper Nickel Wire bare 

Lot Nichrome and Copper Nickel Wire enamelled. 

Lot Tab-type Copper Terminals. 

Lot Precision Resistor Spools. 

Lot Plain Resistor Tubes. 

Lot Step Cut Tubes for lead ferrules. 

Lot Oxidized Nickel Chrome Wire. 


GROVES CORP. 


CAPE GIRARDEAU, MISSOURI 
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1897 Fifty years ago two men each had an idea. 
Huntington B. Crouse had an idea. He wanted to bea 
business man. Jesse L. Hindshadanidea. He wanted 
to manufacture articles for the electrical trade. A mutual 
friend brought the two men and their ideas together and 
on January 18, 1897 the Crouse-Hinds Electric Company 
was born. It manufactured electrical switches, panel- 
boards, switchboards, and the patented Syracuse 
Changeable Electric Headlight for trolley cars. The 
headlight was the forerunner of the extensive line of 
lighting equipment manufactured later. 


1903 The partnership was replaced by a corporation — 
Crouse-Hinds Company. 


1906 A newly invented line of electrical conduit outlet 
bodies with threaded hubs was now manufactured. A 
new name was needed, so the word “CONDULET” was 
coined. It was adopted as a trade mark and registered 
in the United States Patent Office. Condulets were 
destined to revolutionize electrical conduit installation 
practice. 


1910 Mr. Crouse formulated a firm policy of equal dis- 
counts to all distributors and equal prices to other 
purchasers. Revolutionary in those days, it has since 
been generally adopted by the electrical industry. 
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HALF A CENTURY OF ACHIEVEMENT 


USE-HINDS COMPANY 


1911 On a 25-acre plot of land the cornerstone of the 
present plant was laid. Additional acres and buildings 
have been added since. 


1915 Crouse-Hinds made the first of its now extensive 
line of floodlights. 


1922 Crouse-Hinds built the first modern four-way three- 
section traffic signal. 


1927 Crouse-Hinds developed equipment especially de- 
signed for airport lighting. 


1929 Pioneer in sports lighting, Crouse-Hinds installed a 
complete lighting system in a major college football 
stadium — at Syracuse University. 


1932 Crouse-Hinds issued the first complete catalog of a 
line of Explosion-Proof Condulets. 


1943 Upon the death of Mr. Huntington B. Crouse, Mr. 
William L. Hinds succeeded him as President of Crouse- 
Hinds Company. 


1947 Now, after fifty years, the Crouse-Hinds Company 
has the same objectives with which it started — to make 
a good product better and to deal fairly and honestly 
with all. 
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Syracuse 1, N. Y., U.S.A. 


Offices: Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver 
New York — Philadelphia — Pittsburgh — Portland, Ore San Francisco - - Seattle St: Louis — Washington. Resident Representatives: Albany — Atlanta — Charlotte — New Orleans 


Detroit — Houston — Indianapolis — Kansas City -- Los Angeles — Milwaukee — 


CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 


CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING * FLOODLIGHTS 
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LAKE ERIE tvdrautic Press 


Six-hundred ton Lake Erie 
Hydraulic Press in opera- 
tion in the plant of the 
Tiletone Company in Chi- 
cago. Press is column type, 
single action, self-contained 
unit. Lake Erie Hydraulic 
presses are available in a 
wide range of standard types 
and sizes to meet nearly all 
needs. Special presses. are 
engineered to order when 
required. 


e Complete assembly of the portable stall shower manufactured by the 

Tiletone Company. The a Erie Hydraulic Press makes it possible 
to produce a clean, attractive shower... stiffeners are eliminated ...manu- 
facturing operations are reduced...assembly is simplified ...time, materials 
and money are saved. 
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t Forming sides for the portable stall 
shower. Note the three rectangular sec- 
tions formed-in the panel. This eliminates the 
need for small panels or angles that would 
otherwise be required to give the sides rigid 
construction. Result— material is saved, produc- 
tion is simplified and the cabinet has a clean, 
modern appearance. 








* The bottom section or receptor for a 
portable stall shower. Twenty-one opera- 
tions were re quire -d in its produc tion by the old 
method. Now it is made in six operations which 
include drawing, coining, trimming and punch- 
ing holes for assembly and bottom drain. New 
method gives time saving of about 6673%. 
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lowers production costs lor 
the Tiletone Company 


The Tiletone Company of Chicago, manufacturers 
of portable stall showers and other products, 
report that their new Lake Erie Hydraulic Press 
is a mighty good investment. The press is not 
only saving time and money—but it simplifies pro- 
duction and makes it possible to turn out higher 
quality work. Among other things, hydraulic press 
production has ebiuahiate d the need for side stiff- 
eners in the portable stall shower and has reduced 
manufacturing operations on the bottom section 
from twenty-one to six. 


The high-speed, automatic and semi-automatic 
hydraulic presses now available are changing 
many manufacturing conceptions and methods. 
These hydraulic presses are introducing new, 
faster, better ways of producing many products. 
Lake Erie Engineers are specialists in applying 
hydraulic presses to today’s production. They will 
be glad to cooperate with you in determining how 
you can use hydraulic presses to best advantage. 
Mere ‘ly write to them about your production prob- 
lems or requirements. No obligation, of course. 


LAKE ERIE: 


ENGINEERING CORP. 
BUFFALO, NY. U.S.A. 


a 


LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 
HYDRAULIC PRESSES AND SPECIAL MACHINERY 


General Offices and Plant: 


878 Woodward Avenue, Buffalo 17, New York 
* 


FELLER ENGINEERING DIVISION 
SPECIALISTS—EXTRUSION AND 
FORGING PRESSES 


1100 Empire Building, Pittsburgh 22, Pennsylvania 


* 
OFFICES IN PRINCIPAL CITIES AND FOREIGN COUNTRIES 










Use of this self-contained contact mechanism for 
limit switch applications provides more accurate 
operation, higher electrical ratings, longer mechani- 
cal life and minimum size. 


1. Simple Operating 

Mechanism, consisting 
of only two alloy leaf springs, 
has no dead center position and 
gives exceptionally long life. 


2 Compression Return 

* Spring of stainless steel 
insures positive operation and 
long life. 


3 Husky Melamine Case 

® is not easily damaged 
through faulty installation or 
accidental impact, ond is 
highly arc-resistant. 


4 Heavy Contact Blade 
© is entirely separate from 
operating mechanism. 


5 Four Terminals have 
® No. 6-32 binderhead 
screws suitable for No.14 wire. 


6 Separate NO and NC 
® Circuits have double 
break, silver contacts. (See 
ratings below). 


A.C. Voltage D.C. Voltage 
Electrical Ratings 550 


Normal Amperes 


SQUARE J) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 
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Class 9007 Type AW-12 
LIMIT SWITCH 


HE ENCLOSED PRECISION SNAP 


SWITCH has oil-tight die-cast en- * 


closure with oil-proof cover gasket. 
Can be mounted in several positions 

. has %” conduit entrance usable 
at either end of switch. 

Operating arm adjustable to any 
position around circle...only 5°trav- 
el to operate with 25° over-travel in 
either direction . . . arms available 


in five lengths with standard, hard- 
ened steel roller 5” diameter and 4" 
wide .. 


. One-way and other special 





Wréle square 0 Company, 4041 N, Richards St, 
Milwaukee, Wisconsin for complete details. Or ask your 
nearby Square D Field Engineer to show you a sample. 


sn oil-tight 
scat Vow available | chine tool use 
enclosures £°* —- 


rollers can be furnished. 

Return springs easily reversed for 
either clockwise or counter-clock- 
wise lever motion or removed for 
maintained contact action. 

Surface and flush mount- 
ing arrangements with 
either roller arm or push rod 
operating mechanisms of 
various types, meet virtually 
any mounting and applica- 
tion requirement —without 
mechanical complications. 




















CHROMEL 


Gm \asts a long, long time 


> Fs 


4 


at ARAGEEGD 
SEGRE Suk HH eu 
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Typical life curves for CHROMEL-A, C and D under A.S.T.M. test conditions 


(Arrows indicate end of “Useful Life’’) 


_ you’re producing domestic electrical heating appliances 
or industrial electric furnaces, you'll do well to specify the 
exclusive use of durable CHROMEL Heating Element Wire. CHROMEL, 
you know, is the Nickel-Chromium resistor wire that first made electrical 
heating practical. It’s a smooth wire . . . with uniform resistance and even 
stretch in coiled form... and it gets hot and stays hot for a long, long time. 


CHROMEL-A, the original Nickel-Chromium alloy, is particularly 
recommended for heating elements that must withstand severe operating 
conditions. Possessing close-to-constant “hot” resistance between 700° 
and 2000° F., it delivers full rated power throughout its long and useful 
life. Resistivity: 650 ohms per circular mil foot at 68° F. 


CHROMEL-C was developed especially for milder applications where 
element temperature need not exceed 1700° F. It is widely used for high 
resistances where only small space is available. Resistivity: 675 ohms per 
circular mil foot at 68° F. 


CHROMEL-D, youngest of the CHROMEL family of alloys, covers the 
wide range of lower temperature applications not exceeding 1200° to 
1400° F. Resistivity: 600 ohms per circular mil foot at 68° F. 


Our Catalog-M1 contains much helpful technical information on the 
CHROMEL Alloys and their application. Want a reference copy? 


HOSKINS MANUFACTURING CO. 
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THE A.S.T.M. TEST: For practical pur- 
poses the A.S.T.M. test for heating ele- 
ment wire must be consummated in a 
short time, preferably not over 100 hours. 
Its severe conditions . . . which include 
cyclic heating... are aimed primaril: 
at the rapid destruction of a wire. Life 
curves for CHROMEL.-A, C and D un 
these test conditions are shown above as a 
basis for comparing their respective lon, 
life characteristics. Each wire, properly 
applied, will last a long, long time. 


LH AT LUT 
WIRE 


>TRADEMARK REG. U.S. PAT. OFF, 


Detroit 8, Michigan 
ELECTRICAL MANUFACTURING 





REVELATIONS IN NEW PACKAGING MACHINES 


Our research staff has assembled important 
wartime developments in the packaging ma- 
chine industry. This information with many 
of the latest photographs, dramatically fea- 
tures a twenty-four page brochure, now 
available on request. Write today for your 
copy of “PRECISION PACKAGING.” 


ROBERT GAIR COMPANY, INC., NEW YORK * TORONTO © PAPERBOARD * FOLDING CARTONS * SHIPPING CONTAINERS 
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PX ORY ENV, 


e@ If your products require precision 
molded plastics with colorful eye-appeal 
and the satin-smoothness that makes 
consumers want them, look to the keen 
“x-ray eyes” of General Industries’ en- 
gineers for complete satisfaction. 
Not just “blueprint readers”, these 


CHICAGO: Phone Central 8431 
MARION, INDIANA: Phone 2566-W 
CAMDEN: Phone 2215 

DETROIT: Phone Madison 2146 
BUFFALO; Phone Grant 8567 


Department PL 
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see Sales Ahead 


men are expert design interpreters who 
see through inanimate lines and speci- 
fications to your selling problem. Their 
experience and imagination give you 
the finest molded plastics, quicker and 
at lowest possible cost. Consult us, 
without obligation, of course. 


Tim e]4\14:9-V i 
INDUSTRIES co. 


Elyria, Ohie 





LITTLE BOLTS 
DO BIG JOBS 


for the 
Ce adi ele tila alsa G 


The complexity of modern, 
manufactured items reflects itself in the increasing 
demands for special type nuts and bolts. The unusual bolt illustrated, 
for example, is a vital part of the compressor unit 
of a well-known national brand refrigerator . . . 
convincing evidence that little bolts do big jobs for big industry. 


Whether they are standard or special, all circle © producte have 
the same uniform, controlled quality that serves to make 


your production more efficient... your products more salable. > 
DID YOU KNOW that we have our own 
large machine shop where dies are care- 
fully made by our own skilled toolmakers ? 


BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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SPECIFICATIONS 
sot by 


VARNISHED TUBING ASSOCIATION 





















MITCHELL-RAND AMERICAN SOCIETY FOR TESTING MATERIALS 
provement of Varnished 
Tubings, took as its starting 
point the specifications es- 
tablished by the Varnished 
Tubing Association and the 
Society for Testing Mate- 
rials... and today produ- 
ces Varnished Tubings that 
meet or exceed the known 
specifications for Dielec- 
tric, Tensile Strength, Flex- 
ibility. Non-Fraying. High 
Gloss, Non-Hydroscopic Re- 
sistance to High Tempera- 
tures, Oils, Fats, Acids, ete. 


M-R Fisercias (NORGANIC) VARNISHED TUBINGS are made in four grades: 
Standard; Double Saturated; Triple Strength and Impregnated. 


STANDARD GRADE for maximum flexibility, has little varnish and is recom- 
mended for high temperatures where dielectric strength is not a factor. 


DOUBLE SATURATED has all qualities of the Standard Grade but with addi- 
tional coats of varnish to bring the dielectric rating up to 1500 volts. 


TRIPLE STRENGTH is built up with coats of especially flexible insulation 
varnish for dielectric ratings up to 2500 volts and is particularly suited 
where assembly operations include the possibility of rough handling. 


IMPREGNATED is the Optimum in Superiority for high gloss, non-hydroscopiec, 
resistance to high temperatures, oils, acids, etc. IMPREGNATED has a dielec- 
tric rating beyond 7000 volts and is unequalled for Long Life Under Most 
Severe Conditions. Write For Samples, . 


FOR USERS OF COTTON YARN VARNISHED 
TUBINGS The Mitchell-Rand MIRAC 
and HYGRADE Varnished Tubings of 
long staple fiber yarn are comparable 
to Fiberglas Tubings in dielectric rat- 
ings, tensile strength, flexibility and 
long life. Write For Samples. 

















Write today for your free copy of the M-R 
WALL CHART with its engineering tables, 
electrical symbols, carrying capacities of con- 
ductors, dielectric averages, thicknesses of in- 
| sulating materials, tubing sizes, tap drills, etc. 


"MITCHELLDRAND. INSULATION COMPANY. INC 


PR aa as COrtlandt 7-9264 NEW YORK 7, N.Y. 


lt de- 1 ee ee ee d) A PARTIAL LIST OF M-R PRODUCTS 
Insulating Papers and Twines Fiberglas Saturated Sleeving, Varnished Tubing 
: } Cable Filling and Pothead Compounds Asbestos Sleeving and Tape 
“ror 58 YEARS Friction Tape and Splice Varnished Cambric Cloth and Tape 
Transformer Compounds Mica Plate, Tape, Paper, Cloth, Tubing 


TRICAL IMSULATIO! 


Fiberglas Braided Sleeving 

oT ar ee Se Ute MC ead 
et he 

Insulating Varnishes of all types 

Sate Teh eee LT 
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Emilia Bojanowski 
J&H Associate, 
fee 


Extra values through 


JACK & HEINTZ 
Wild usually 


takes five operations: (1) assemble magneto, (2) adjust 


Mass Precision 


bearings, (3) disassemble magneto, (4) magnetize 
rotor, (5) reassemble magneto. Operations (3) and (5) 
were production headaches. These were eliminated by Jack & Heintz engineers who developed a giant magnetizing device 
by which the rotors are magnetized through the magneto frame . . . after assembly. Result: higher 
quality and faster production of urgently-needed Eisemann magnetos. 


Achievements of Jack & Heintz mass precision such as this are creating extra values in magnetos, electric motors, bearings, 


refrigeration compressors and aircraft accessories today and in revolutionary developments for tomorrow. 


JACK & HEINTZ PRECISION INDUSTRIES, INC., Cleveland 1, Ohio 





VITAL LINK 
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WILCO PRODUCTS INCLUDE: 


CONTACTS 
Silver - Platinum - Tungsten = Alloys 
Sintered Powder Metal 


THERMOSTATIC BIMETAL 
All temperature ranges, deflection 
rates and electrical resistivities. 


SILVER CLAD STEEL 
JACKETED WIRE 
Silver on Steel, Copper, Invar or 
other combinations requested. 
ROLLED GOLD PLATE AND WIRE 


NI-SPAN C* 
New Constant Modulus Alloy 


SPECIAL MATERIALS 


* Reg. Trade Mark, The International Nickel Co., Inc. 


aon ty s 


EVERY INDUSTRY... 


They heep the power flowing / 


In applications where life itself may be involved, as well as in 
every-day industrial applications, WILCO CONTACTS assure a 


steady, uninterrupted flow of power. WILCO CONTACTS 
function dependably in every range of frequency operations 
by bringing to each operation requisite ductility, hardness, 
density, freedom from sticking, low metal transfer, high 
conductivity and arc-resistance. 


@ You, too, can depend on WILCO CONTACTS to keep the 
power flowing in your products through the matchless qualities 
provided by exclusive WILCO processes. WILCO -engineers 
will gladly help you select from a great variety of available 
WILCO contact materials the particular contacts suited to your 
needs—or develop new alloys for special purposes. 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5,N. J. © Branch Offices: Chicago, Detroit, Los Angeles, Providence 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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Regardless of excellent design, high quality 
and fine workmanship— if the component parts 
of your machines, appliances or assemblies 
aren't fastened together securely and depend- 
ably, the product will be a failure! 

Bolts, nuts, rivets and screws are well-known 
and well-understood industrial fasteners. You 
are dealing with known physical properties 
when you use them. They are made from 
materials of recognized characteristics and 
strength—by familiar manufacturing processes. 


Principles of design are well-established, ar.d 
checked by extensive experience. Fasteners 
can be obtained from any one of a nuiaber of 
reliable manufacturers in quantities according 
to your needs. Workmen are iamiliar with 
their use and no special skills are required 
for installation: Mass-produced 

fasteners are low in cost and inter- 

changeable. @ For the success of 

your assemblies, 

use FASTENERS! 


American Institute of Bolt, Nut and Rivet Manufacturers 


1550 HANNA BUILDING 


CLEVELAND 15, OHIO 





Pees 


[is “THEY CERTAINLY WITHSTAND HARD USE. 
OURS OPERATE 24 HOURS A DAY - 
MOTORS ARE NEVER TURNED OFF!” 
“ ee 
: ts lhe ng 
'N OUR SHOP” ss 


°r'VE NEVER SEEN A MACHINE 
=z ADAPTABLE TO SO MANY 


R mm Se 
== 


4“ 
‘J DIEFERENT OPERATIONS 
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S 
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Comments like these keep pouring in from 
all kinds of plants, big and little, where 
Muttipress has been put on the spot by 
hard-headed production men, tool and die 
shop operators, and other users. 

MULTIPREsS was specially designed from 
the ground up to offer new operating effi- 
ciency on the widest possible range of opera- 
tions. Even so, our engineers are surprised 
anew, almost daily, by continuing reports of 
different jobs on which MuLTIPREss is being 
used with unusual success. 

Shop men in every field are discovering 
how many “extra” jobs MULTIPREss can 
handle for them, in addition to its efficiency 
on all sorts of high-production jobs. With its 
accurate, fully controlled ram action, quick, 


THE DENISON ENGINEERING CO. 


1199 DUBLIN ROAD « COLUMBUS 16, OHIO 


easy adjustability and wide-range tooling 
acceptance, MULTIPREsS is ideal for dozens 
of “proving” jobs, short production runs and 
experimental work. 

MULTIPRESS—a remarkably compact, 
space-saving, low-cost, all-purpose press—is 
built in four, six, and eight-ton capacities— 
offers seven different models in each size, 
with manual or automatic controls. In addi- 
tion, there are many standard MULTIPREsS 
accessories for all models, such as benches, 
work-table extensions, side shelves, bolster 
plates, and attachments for indexing, pellet- 
ing, foil-marking and other special applica- 
tions. Write today for complete information on 
this new bench-size tool of one-thousand-and- 
one uses ! 


UIPMENT # APPLIED 
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Fine Quality Steel. 
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Hundreds of manufacturers in the Middle West turn to 
Granite City for fine quality steel tailor-made to their 
own particular specifications, for Granite City is the 


logical supplier for this great industrial area. 


The facilities of the Granite City Steel Co. have always 
been large enough to employ the most modern manufac- 
turing processes developed by the steel industry ... yet 
small enough to pay scrupulous attention to details that 
produce steel of fine quality. For the best in quality, 
specify Granite City Steel. 


Granite City Steel Company 


GRANITE CITY, ILLINOIS 


Chicago e Cleveland 
Houston ¢ indianapolis 
Kansas City e Los Angeles 


ATUTIMGIAMCAa a) Milwovkee © Memphis 


Minneapolis « Moline 
New York e St. Lovis 


HOT ROLLED SHEETS ¢ COLD ROLLED SHEETS « STRIPLATES + STAINLESS-CLAD « TIN PLATE 
TERNE PLATE ¢ ELECTRICAL SHEETS « TIN MILL PRODUCTS ¢ PORCELAIN ENAMELING SHEETS 
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WASHERS 


THE WASHER THAT HAS THE EDGE 


By providing more grip in the center of action, EverLOCK 

Washers enable your assemblies to defy the loosening 

Standard 80° Countersunk Standard lnternal action of vibration, impact, expansion and contraction. 

ee eee Each of EverLOCK’S many wide chisel edges provide 

extra holding power—combine with balanced spring ten- 
sion to provide a distinctive 2-way locking action. 

Speed and ease of application save time and labor. A 

Stondard External eesti half turn or less gives a positive lock—eliminates all 

Evert OCK EverLOCK _ hazards of stretched bolts or distortion of threaded parts. 
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THERE’S ONE CORRECT 


DC MOTOR OR GENERATOR 









Fy : i: 3 ae é : Looe 
a 25 HP. Vertical D.C. Motor @ 30 HP. Drip-proof D.C. Motor > 15 HP. Spiash-proof D.C. Motor > 75 HP. Drip-proof D.C. Motor 
75 k.w. D.C. Generator with 30 k.w. D.C. Generator with 250 k.w. D.C. Generator Drip-proof 


@® 5 k.w. Auxiliary ® Side Feet @# Engine Type 


ee: 





Burke, one of the oldest of D.C. equipment manufacturers specializes in D.C. motors from 
1 to 1500 HP and generators to 1000 KW. Motor speeds vary from 100 to 1800 RPM either 
constant, varying or adjustable. Drives may be coupled, belted or engine type. Generators 
may be single, 2-bearing or engine type. In selecting the correct D.C. unit for your need, 
make use of Burke’s wide experience. Burke designs for the job not to the rigid and limiting 
standards of stock designs. 


For a description of the complete Burke line of AC and DC motors and genera- 
tors, consult Sweet’s Engineering catalogs or Electrical Buyers Reference catalog. 


BURKE MANUFACTURES 


Universal Motors 1/50 to 12 H P. D. C. Motors to 1500 H P. 
Capacitor Motors Concentrating on 2 sizes % D.C. Generators to 1000 K W. 
and 1/3 H P. M-G Sets to 1000 K W. 
Induction Motors to 1500 H P. High Cycle M-G Sets 6.25, 12.5, 25, 37.5, 50, 
Synchronous Motors to 1500 H P. 62.5 and 75 KVA 
Synchronous Generators to 1000 KW. Terminal Blocks in 10 styles 


Write for Condensed Catalog to 


BURKE ELECTRIC COMPANY 
372 WEST 12th ST., ERIE, PA. 


ae, © 7 ie Be | Sa ] ee ". ° ee a 1 f° rao 0 eee 
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Motor Starting 


CAPACITORS 


auf 


Tine 
oTon STAR 
™ CAPActTOR 


E 4 ae 
| me cAeAcrine® Ce. : | CAPACTERON 
cricoes eae ie 


6 
moron STARTIN 
CAPACITOR 


the CAPACITHON Co. 


Cheeege a 


Heavy 0 


Capacitron A.C. motor starting replacements are of the same type and qual- 
ity as supplied to leading motor manufacturers for original equipment. De- 
signed for quick and easy mounting, they are ruggedly built to the highest 
electrical and mechanical standards. 95% of all service jobs can be serviced 
with a comparatively small stock. Because Capacitrons are hermetically seal- 
ed in time-tested metal cases, there can be no leakage or breakage problems. 
And, best of all, Capacitrons cost you no more. 


Yee CAPACITRON Gombany 


TELEPHONE VAN Buren 3322 


849 N. KEDZIE AVENUE CHICAGO 51, ILLINOIS 


CONSULT US ON YOUR MOTOR STARTING CAPACITOR REQUIREMENTS 
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FIBERGLAS—INSULATED 
MAGNET WIRE 





A These are The Marbles of Special Class 


2° 


Before melting. Fiberglas is made in the form of 
marbles to facilitate rigid inspection for elimination 
of all impurities. 


.«- That Make This Yarn of Fine-spun Glass 








The fine-drawn glass strands 
are twisted and plied on stand- 
ard textile machinery to form 
yarns for Rome Fiberglas 
Magnet Wire. 


... That Covers These Wires of Temper True 
RECTANGULAR, SQUARE AND ROUND — SIZES 14 AND HEAVIER 





...- That Bring These Qualities to You: 


. High temperature resistance 

. Extreme toughness obtained by perfect bonding 
. Excellent space factor 

. High moisture and acid resistance 

. Superior thermal conductivity 

. Hard, smooth, abrasive resistant finish 


| 
| 
| 


OuhON = 


ow BARTO FINISHED | 
! 
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CERTIFIED™ 
AIR IMPELLERS 


“Will one of your fan blades improve the 
air delivery of my auto heater?” asked a 
manufacturer. Into the Torrington labora- 
tory went the problem and Certified Air 
Impellers produced these results. The 
former fan, six blades and 7% inches in 
diameter, delivered 286 c.f.m. at 0” static 
pressure. A Torrington Airistocrat fan step- 
ped up air delivery to 332 c.f.m. at 0” static 
pressure and the Torrington fan is only 
7" in diameter with five blades. Both rat- 
ings were made at 1725 r.p.m. 


AIRISTOCRAT FAN BLADES 


AIROTOR BLOWER WHEELS 


aerodynamically designed 
operating efficiency Ww? : 
ed to perform as rate 
EMA Test Code con- 
r uniform contour, 
The Torrington 


*CERTIFIED . . 
for maximum - * 
jetness; guara 
Coder NAFM and a = 

ditions; hand gauge 
alignment and balance. 
Manufacturing Company: 


Through the help of Certified Air Impel- 
lers, product-improving, money-saving 
results like these are benefiting manu- 
facturers, their dealers, and the product 
user every day. For best results, it will pay 
you to consult The Torrington Manufac- 
turing Company while your new product 
is still in the early stages of design. 


IMPROVE PRODUCT PERFORMANCE 
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ARMATURE END CAP 
(Fiberglas Laminote)__ 


FIBERGLAS 
SLEEVING OR TUBING 
FIBERGLAS INSULATED 
FIELD COIL LEAD — 
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FIELD COIL . 
(Wrapped with Fiberglas Tape) ane coe, Now. 
rw DOWN PIN 
i rng (Fiberglas Laminate) 







COMMUTATOR LEAD 

SUPPORT WASHERS 

(Fiberglas Laminate) 
not shown 


FIELD COIL MAGNET WIRE 
(Fiberglas Insulated) 


ARMATURE COIL LEAD SEPARATOR 
(Fiberglas Cloth or ams 


ARMATURE SLOT WEDGES 
(Fiberglas Laminate) 


FIELD COIL SUPPORT 
(Fiberglas Tape) 








ARMATURE SHAFT 
INSULATION 
(Fiberglas Sleeving or Tubing) 





FIBERGLAS INSULATED 
FIELD COIL UVE 
TERMINAL LEAD WIRE 


FIBERGLAS INSULATED 
FIELD COIL 
GROUND LEAD WIRE 














FIBERGLAS INSULATED 
ARMATURE TERMINAL 
LEAD WIRES 





ARMATURE COIL LEADS 
(Tied with Fiberglas Cord), 





: 


Ma 


>) 


a 

‘ ns 

as a 
ARMATURE SLOT LINER ‘4 es 4) 
(Fiberglas-mica or Cloth) 


BRUSH HOLDER 
(Fibergios Laminated Tube? 















ARMATURE COIL MAGNET 
WIRE (Fiberglas Insulated) 


BRUSH CAP 


ARMATURE ¢ 
(Fiberglas Laminote) 


CON LEAD 
PROTECTION 
(Fiberglas Sleeving) 





Fiberglas Insulated Electric Motor 


Do you want to reduce time 
and money losses caused by 
“burnouts” of motors, gen- 
erators, transformers and 
other electrical equipment? Many engineers, 
production executives and maintenance men 
do it by insisting on Fiberglas “‘High-Safety- 
Factor’ Insulation Materials for new equip- 
ment and maintenance work. 

These insulating materials are made from 
fibers of glass that are unaffected by moisture, 
oil and corrosive acids or vapors. They possess 
high heat resistance and great tensile strength, 
providing a strong, thin, flexible base for in- 
sulating impregnants. 

The cost of the extra protection afforded by 
Fiberglas Insulation is slight—only a fraction 
of the cost of the original equipment. Invaluable 
savings in time and machinery more than offset 
the cost of Fiberglas. 


ASK FOR FIBERGLAS IN YOUR NEW MOTORS—AND 


OWENS-CORNING 


Re #00 Us P07 OFF 


N 


. a re 
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FIBERGLAS 


““HIGH-SAFETY-FACTOR’’ INSULATION 
CUTS DOWN MOTOR FAILURES 


Fiberglas Electrical Insulation Materials are 
sold nationally by leading distributors and are 
available in the form of laminates, mica combi- 
nations, insulated wire, treated or untreated 
tying cords, braided sleevings and cloths. 

Ask your Fiberglas Distributor for the com- 
plete story on the use economies of Fiberglas. 
Add the “extra’’ protection of “‘High-Safety- 
Factor’ Insulation to your electrical equipment. 


Here is performance and appli 
cation data about Fiberglas 
that may help solve your insu- 
lation problem. Write today 
for the new Fiberglas Electrical 
Insulation Materials catalog, 
EL 46-11. Owens-Corning 
Fiberglas Corporation, Dept. 
866, Toledo 1, Ohio. Branches 
in principal cities. 

In Canada: Fiberglas Canada Ltd., 

Toronto, Ontario. 


ON YOUR NEXT REWINDS 


Insulations e¢ “Dust-Stop” Air-Filters 














OTHER FIBERGLAS PRODUCTS: Thermal 


Fiberglas Yarns and Cloths e Fiberglas Mats 
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of BRASS or COPPER — see Chase... 


IG ONES...orders for carloads of 
sheet brass or miles of brass pipe. 
LITTLE ones too...for brass screws or 
soldering coppers. For a lot or a little, 
Chase is the Nation’s Headquarters 
for Brass and Copper. 


and Production Departments of Chase 
mills in the East and Midwest. 


Shortages are still causing delay, 
and we cannot accept all orders, sorry 
to say. But we're doing our very best 
to catch up with the demand for brass 


Chase warehouses — twenty of ’em and copper products. 


from coast to coast—are your service 
stations for small orders. Larger orders 
get the expert attention of the Research 


Chase Brass & Copper Co. Incorpo- 
rated, Waterbury 91,Conn.A Subsidiary 
of Kennecott Copper Corporation. 


Remember — Cuase SERVICE 1S-AS CLOSE AS YOUR PHONE = 


ie Chase 


BRASS & COPPER CO. 
This is the Chase Network —handiest way to buy brass 


INCORPORATED 
ALBANY? ATLANTA? BALTIMORE BOSTON CHICAGO CINCINNATI) CLEVELAND DETROIT HOUSTON} INDIANAPOLIS JACKSONVILLE KANSAS CITY, MO. 


Waterbury 91, Connecticut 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


LOS ANGELES MILWAUKEE 
MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON (tindicates Soles Office Only) 
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POPULATION GROWTH 





e TREMENDOUS 
INDUSTRIAL A 
AGRICULTURAL GROWTH 








A vast opportunity for development awaits 
industrial and commercial concerns plan- 
ning a west coast location. 











POPULAR 
VACATION 


REGION California’s population, steadily increasing, 


offers a tremendous easy-to-reach market. 
Raw materials. . . minerals. petroleum, lum- 
ber and agricultural products are available 
in large quantities. 

The Golden State is ideally located for 
Pacific export trade. 







see Hydro-electric power, nearby natural 
CONDITIONS gas and oil fields, a mild_all-year 







climate are industrial advantages. 


Freight transportation facilities are 






SPLENDID 
TRANSPORTATION 
FACILITIES 


unsurpassed. California is oneof elev- 






en western states served by the Union 
Pacific Railroad. 











For industrial expansion, consider 
California. For dependable, all- 


*k Other states in the 
“Union Pacific West” 
will be featured in suc- 
ceeding advertisements 


weather transportation, to or from 
in this series. 


the West, we suggest — 


be Specific - 
fo say Union Pacific’ 


* For information address Industrial Department, 
Union Pacific Railroad, Omaha 2, Nebraska. 





UNION 
PACIFIC 





UNION PACIFIC RAILROAD 


” THE STRATEGIC MIDDLE ROUTE 
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Electrical equipment is no better than its insulation 


Ee i 


- 


Generators use G-E 1338 
Insulating Compound. 


Fractional horsepower motor 
in vacuum cleaner uses G-E 
Insulating Varnish 9535. 


TSUN M EUR 
BUA ana ea 


In every field of electricity, from generation to use, G-E 
Insulation Materials are playing a vital part in preventing 
service interruptions—prolonging the life of electrical Ror 
equipment. General Electric’s extensive program of in- 
sulation research, combined with its own need for the DEPENDABLE ELECTRICAL INSULATION 
best electrical insulation, assures dependable materials 
Order... 


} 


and expert service. Uniformity of product is maintained 
in every shipment by G-E Quality Control. For full details, 
see your local General Electric Merchandise Distributor. 
Or write to Section RIMA-278, Resin and Insulation 
Materials Division, Chemical Department, General 
Electric Co., Schenectady 5, N. Y. 


GENERAL & ELECTRIC 


CD-47-18 


OFFERS A COMPLETE LINE OF INSULATING MATERIALS 
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This simple electro-mechanical structure . 


Switch... 


The switching member is 
a strip of heat-treated 
beryllium copper with a 
silver button contact at 


the free end. 


The actuating member 
is a rigid tongue integral 
with the switch blade. 


The  stress-inducement 
spring is a convolute of 
extremely flat gradient 


and low stress. 


The 
spring 
for stability. Knife-edge 


stress-inducement 
is proportioned 


pivots are provided be- 
tween the spring and the 
actuating and switching 


elements. 


The entire UNIMAX is 
constructed of compon- 
ents held to close toler- 
ances in fabrication and 
assembly. Hence it is 


truly a precision switch. 


Dy. 
Ry aaa 


.. the critical element of the UNIMAX Precision 


embodies the necessary features for consistency of response to actuating force. 


This one-piece switch blade, secured to a 
heavy brass insert in the phenolic base, 
withstands millions of flex ures without 
fracture, and has low electrical resistance 
to carry full rated current without over- 
heating. 


The dimensions, form, and position of the 
actuating member are strictly controlled 
to assure accurate conformity to perform- 
ance requirements. 


The flat gradient of the stress-inducement 
spring assures negligible change in stress 
thru-out the working range, thus provid- 
ing consistency of characteristics during 
the long life of the switch. 


This folded, flat spring is rigid in its longi- 
tudinal plane and its long, side elements 
with knife-edge bearings provide lateral 
rigidity; thus the spring resists deforma- 
tion in any but the desired direction. The 
stability of the spring and the negligible 
friction in the knife-edge bearings con- 
tribute to consistency of operating point 
and to low differential operating force. 


The design and structure of UNIMAX 
make it an inherently dependable product, 
suited to most requirements for compact, 
precision switches. To receive new 
UNIMAX data, as released, mail this 
coupon TODAY. 


UNIMAX SWITCH Corpsaraécon 


A SUBSIDIARY OF 


UT Ree eli 
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460 West 34th St. New York 1, N.Y. 
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It’s only in fable that the tortoise wins! And you, as an experi- 
enced businessman, know the advantage of a fast start in today’s 
race for tomorrow's markets. 


If you are thinking of expanding your production, modernizing 
your facilities, adding a new process, relocating your business or 
starting a new enterprise—look to the War Assets Administration 
first for help in getting that vital Leadstart. 


The War Assets Administration has hundreds of ready-built 
plants for sale or lease .. . Plants that ran magnificently to win a 
war, and are in prime condition for peacetime running . . . Plants 
large and small .. . Plants you may take over fully equipped— 
or without machinery ... Plants you may buy or rent as a whole, 
or occupy in part under a multiple tenancy arrangement. 


Right now, when restrictions and material shortages make it 
so hard for you to build the business home you need, one of 
these immediately available surplus plants will help you solve 
that problem. 

If you can qualify as a “small business”, you will find that a 
high priority is available for your purchase of a plant through the 
Reconstruction Finance Corporation. Our regional offices will 
advise you how to obtain this priority certi- 
fication. Get in touch with the nearest War 
Assets Administration office listed below. 


Write, phone or call for the PLANT- 
FINDER, a fully indexed, descriptive cata- 
log of Government-owned plants. 


Wak ASSETS ADMINISTRATION 


OFFICE OF REAL PROPERTY DISPOSAL 


Offices located at: ATLANTA + BIRMINGHAM - BOSTON - CHARLOTTE - CHICAGO: CINCINNATI 
CLEVELAND + DALLAS - DENVER + DETROIT - FORT DOUGLAS, UTAH - HELENA » HOUSTON 
JACKSONVILLE - KANSAS CITY, MO.+ LITTLE ROCK+ LOSANGELES + LOUISVILLE - MINNEAPOLIS 

NASHVILLE - NEW ORLEANS +» NEW YORK » OMAHA «+ PHILADELPHIA + PORTLAND, ORE. 
") RICHMOND -'ST. LOUIS - SAN ANTONIO + SAN FRANCISCO - SEATTLE - SPOKANE + TULSA 









GOVERNMENT 





OWNED 
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“Speaking of Cutting Costs, 


GENERAL PLATE LAMINATED METALS 


Save Money 
and Improve Performance, too!” 


Overlay, precious metals,] High silver costs are raising 
ites “| the fabrication costs of many 
eT, products. Yet you can beat : : 

these high silver costs by cious metal on one side, both sides 


using General Plate Lami- or wholly covered, inlaid and edge 
nated Metals. laid in practically any combination 


of precious to base metal. Base to 


ee By permanently bonding a base metal combinations also 
Base metal, steel, copper, thin layer of silver or other ‘Jabl 
nickel, etc. . : : ; available. 
precious metal to thicker inexpensive 


base metal, you get solid precious TUBE . . . Solid precious metal; 
metal performance at a fraction of laminated precious to base metal, 
ithe cost of solid precious metal. This means your costs come down lined, or covered one side or both 
while performance stays up top. General Plate Laminated Metals in a wide range of diameters and 
give you these additional advantages... better electrical con- odd shapes. 
ductivity, high corrosion resistance, better spring properties, easier ; 
fabrication, more strength and longer wearing properties. WIRE . . . Shaped, solder filled, 
channel, solder flushed, squares, 


Investigate versatile General Plate Laminated Metals. Write tor Gate, ovals and irregular shaped. 
information and engineering assistance. 


SHEET ... Available with pre- 


GENERAL PLATE DIVISION 


of Metals & Controls Corporation 
ATTLEBORO, MASSACHUSETTS 


50 Church Street, New York, N.Y. © 205 W. Wacker Drive, Chicago, Ill. @ 2635 Page Drive, Altadena, California ¢ Grant Bidg., Pittsburgh, Pa. 
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A ball bearing linkage for transmitting 





rotating, oscillating and reciprocating motion 





@ double-row ball bearings 


@ stainless steel shields or the 
new Fafnir PLYA-SEALS 


@ flange is tough, shock resisting 
analysis steel 


@ exposed surfaces cadmium 
plated 


@ two sizes of bore — .2500 and 
-3125 inches. 


a designed this linkage unit 
for engine and flight controls 
in airplanes. Its simplicity, sturdi- 
ness, economy and ease of installa- 
tion and maintenance have sug- 
gested a variety of applications to 
manufacturers of diverse machines 
and equipment requiring friction- 
free, positive linkage. Conveni- 


ently located flange holes permit 
attachment to Pitman arms and 
other mechanical connections to 
transmit rotary motion into recip- 
rocating or oscillating motion, or 


vice versa. Flange is integral with 
the outer ring of this double row 
ball bearing, providing the rigidity 
needed to counteract side loads 
from angularly connected push- 
pull rods. Fafnir engineering 
services are available to you in 
developing the possibilities of this 
ball bearing linkage unit in your 
machines or equipment. Either 
send blue prints or write for data 
sheets on the Fafnir Ball Bearing 
Bell Crank. The Fafnir Bearing 
Company, New Britain, Conn. 








FEBRUARY 1947 
















. % 
4 ” QD we Y/ a 
5 } - a Gu € t ("4 Ps 


, nye : 
eg ae 173 


« 
7 


A, : 
RS 
‘ 
Z 


Ey CL 












i | any 
if At ) 
ati \ \ i SSE tg! 
_= , ASS 
ES SS ZY ASS = 


+ 


A MIGHTY OAK 


A TINY Qi) SOCKET SET SCREW 


Reg. U.S. Pat. Off. 








Pat'd G Pats. Pend. 


BOTH ARE TOWERS OF STRENGTH 


“\ In the electronics, radio and electrical manufacturing 
=== business these tiny “Unbrako” Socket Set Screws are 
<> | like the mighty oak — their strength, and enduring 

a You can’t screw : . A : 

¢ aliat endian quality are lasting. Their finely knurled cup points 
out, without a hex socket dig in and holds fast — regardless of the most chatter- 


wrench—so why not get our 
#25 or +50 “Hallowell” Hol- 
low Handle Key Kit which con- 


ing vibration. Though they be ever so tiny — they are 
made with the accuracy for which “Unbrako” Products 


tains most all hex bits. are famous. 

Knurling of Socket 
“Unbrako” and “Hallowell” Products are sold entirely through distributors. ee eee 
Kits: Pat. Pend. OVER 43 YEARS IN BUSINESS e 





“STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX(EEZ§)- BRANCHES: BOSTON + CHICAGO + DETROIT + INDIANAPOLIS + ST. LOUIS + SAN FRANCISCO 
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} Measured *?p E P 


@ for motive POWER 


| When you need springs to run things, let 
Wallace Barnes show you how power in 
specified amounts can be built into springs 
for long-lived, accurate duty. Quality starts 

* in the spring steel (also a Barnes product) 
and governs every step in production. Per- 
formance results, accumulated through the 
years, are ready to apply to your individual 


requirements. 
: 
For fine mechanisms or instru- 
ments, get specially designed 
| Hairsprings made by F.N. 
| Manross & Sons, another 
Division of Associated Spring 
Corporation. 


\ 
Sa aN 


7 
cant hancelhacnisin 


£ 


SPRINGS 
SMALL STAMPINGS 
WIRE FORMS 


SPRING STEEL 


WALLACE BARNES COMPANY _ Bristol 


Division of Associated Spring Corporation Oe taala 
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To connect AMP solderless terminals to wire at production speeds up to 3300 
installations per hour—requiring no skilled labor—the new AMP Automatic Machine 
makes possible great savings in production costs. 

Stock terminals are available for wire sizes 22 to 10, or terminals can be designed 
to suit your particular needs—insulation piercing, insulation support or non-insulation 
support types with a wide variety of tongue shapes and stud hole sizes—for stranded 
or solid wire. 

If your production involves a million or more electrical con- 


Laat a LLL oC CLA YT 2 0 SL 
MONEY SAVER. Wire, write or telephone for full information. 


AIRCRAFT-MARINE PRODUCTS, INC. 


1521-35 N. Fourth Street, Harrisburg, Pa. Telephone: 4-0101 


Sole Canadian Representative: 


F. Manley & Sons, Ltd., 82 Adelaide Street, E., Toronto, Ont., Canada 


Ceeee is 1.60 Se ee eae ee APPLIES T 0 ee: a 0 F 
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the results of 


COMPLETELY 
COLD FORGING 


PATENTED METHOD OWNED CONTROLLED 
EXCLUSIVELY USED BY HOLO-KROME 






= 


a call 


Unretouched photo — etched cutaway — Holo- 
Krome FIBRO FORGED Socket Head Cap Screw. 


HOLO-KROME 
ed SOCKET SCREWS 
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Continuous Fibres running from end to 
end! Uninterrupted, unbroken, un- 
severed! A stronger Socket Screw. 
This continuous fibrous structure is 
obtained by Completely Cold Forging 
—a Holo-Krome patented method. 


THE HOLO-KROME SCREW CORP. 





Yes, when you specify “Holo-Krome 
FIBRO FORGED Screws”, greater 
strength, uniform quality and accuracy 
are assured plus the saving of weight, 
space and assembly time in your pro- 
diction. 


HARTFORD 10, CONN., U. S. A. 
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Asout ONCE AN HOUR throughout the year, the electrode 
of the General Electric Oil-Fired Boiler hurls its ignition sparks 
in answer to heat or hot water calls. 


it is designed to go on doing this year after year. Im 15 years 
this would be approximately 130,000 operations. 


What metal would you choose for this part? 


What metal would you use to resist spark erosion, high-temper- 
ature deterioration, fuel oil corrosion? 

G-E engineers picked “D’’* Nickel... 
Alloys. 


one of the INCO Nickel 


G-E also beat trouble to the punch in three other likely trouble- 


spots... the float... the fuel strainer screen... the oil rate disc. 


Each one of these was fabricated from Monel.* 


Like all INCO Nickel Alloys, both “D” Nickel and Monel are 
strong, tough, rustless, corrosion-resisting. Individually, each 
also offers certain “extra” characteristics to suit specific jobs. 


For example: The electrode tip demanded high resistance to 
spark erosion. The float (made of two drawn hemispheres, welded 
together) needed a workable metal. The oil rate disc had to be 
hard enough to withstand wear by the oil flow. The two strainer 
screens needed strength in their fine wires. 


By using “D” Nickel and Monel, G-E gained all these properties 


and protected product performance. *Reg. U. 8. Pat. Off. 


You build-in EXTRA LIFE when you use an 
INCO Nickel Alloy! 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N.Y. 


NICKEL sts, ALLOYS = mone: - 


*"* MONEL © “S’’* MONEL « “R’’* MONE. « 
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“KR’’* MONEL « INCONEL* ¢ NICKEL « “ 


Here's a cut-away view of the General Electric Oil-fired 
Boiler for home use. Arrows indicate those parts made of 
long-lasting INCO Nickel Alloys. Courtesy, General Elec- 


tric Co., Air Conditioning Department, Bloomfield, N. J. 


L’’* NICKEL « “*Z”’* NICKEL 
*Reg. U.S. Pat. Off 
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TITANIUM ALLOY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 
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High Strength in Compact Size Offers 


NEW DESIGN POSSIBILITIES 


TAM Zircon Porcelain Insulators pos- 
sess unusual mechanical strength permit- 
ting much more compact designs with 
an overall weight reduction of about 
25%. At the same time—excellent in- 
sulating properties are maintained at 
elevated temperatures where ordinary 
electric porcelains fail rapidly. New 
advantages, never before possible with 
normal porcelain bodies, are now prac- 
tical. As a result, a whole new range 
of economical applications is opened to 
the engineer and manufacturer. Here, 
for example, is high thermal shock re- 


sistance unheard of in an electric por- 
celain. Without pre-heating—direct 
solder seals can be made against these 
new Zircon insulators. Power loss is ex- 
tremely low. Restivity data up to 1000°C 
show that this new Zircon insulator 
has a much lower coefficient of restiv- 
ity than the usual electric porcelains. 
At about 250°—a dielectric strength ap- 
proximating 180V/mil. is maintained. 
In learning more about TAM Zircon 
Porcelains—draw freely upon the wide 
experience of our research laboratories. 
We will gladly cooperate. Write today. 


MANUFACTURING COMPANY 
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A multi-product market | 


with a common interest link! 





7 are just a few of the more than 1400 different | 
types of products that are designed and engineered by readers of 
ELECTRICAL MANUFACTURING. Note the diversity of these products— 


ranging from flatirons to cloth spreaders, from water coolers to milling 


~ se nit DR k,l A i Ad nave li 


machines. Every known manufacturer of these and all other electrically 
operated products is included in the readership of ELECTRICAL 
MANUFACTURING. 

ELECTRICAL MANUFACTURING deals with those engineering and 


02 <a IRAN Cao rae nt 


design problems that are common to the development of all electrical 
products ...the application of power and control, the integration of 
heat, light, electronics, the specification of all electrical and associated 
mechanical] elements. 


The readers’ primary interests are the warp and woof of the editorial 


pattern. That’s what makes ELECTRICAL MANUFACTURING such a basic 


medium for the advertising of your materials or metals, electrical or —} 


2 Laila a: 


mechanical parts, equipment or product finishes. 











99% Personalized Readership: 
among the Engineers, Designers 
and Executives responsible 
for the development of all 
electrically operated machines, 
appliances and equipment.. 










THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK 20, N. Y 
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IVTERMATIONAL TRADE MART 


Your Doorway to the Goods-Hungry Markets of South and Central America. 


xen NDE idk tat 


: 
} The International Trade Mart at New Orleans by far-seeing manufacturers and distributors of 
is a million-dollar, non-profit, trading center the rich Mid-Continent area, so unless you act 
4 especially created at this natural market place quickly there may be no available space left. 
i for the interchange of goods between the Mis- Foreign markets are the key to continued pros- 
; sissippi Valley, Latin America and the World. perity and production. Latin America has more 
i 60% of the building has already been leased than four billion dollars to spend for goods 


and services. Find out how representation in 

the International Trade Mart can help you get 
your share of this fabulously rich market. Full 
detailed information by return mail. Write to 

in this specially designed, 

air-conditioned Mart your i 


sees” INTBRNATIONAL TRADE MART 


Here at the cross-roads of the Hemisphere, ' 
























sands of Latin-American 

buyers who are making ' International Building NEW ORLEANS 
New Orleans their pur- 

+ chasing center. 
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Install 


i 
NALCO | 
INFRA-RED 

| 
| 
| 
| 


| 
| 
| 
| 
| LAMPS 
1 
| 





in your 


Inside-Silvered, self- 
DRYING UNITS 


reflecting type. 


< TaD ROM +4 





SMALL PATTERN 
LARGE PATTERN 
MACHINE SCREW 
BOLT SIZES 
SPECIAL SIZES 
High Quality 
Volume Production 
Prompt Delivery 
Popular sizes carried 
in stock. 


es 
os 
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Clear-glass type 
for use with re- 
flectors. 










Time tested and job tried, Nalco Infra-red lamps have proven highly efficient 
and highly flexible for all types of jobs where drying, baking, or heating is 
needed. The long-lasting carbon filament of Nalco Infra-red lamps assures 
minimum replacement and Nalco lamps require practically no maintenance 
service at all. They may be used singly, in pairs, strips, or banks, providing 
flexible installation for every type of job. 





Write for additional information 


NORTH AMERICAN 
f Washer & Stamping Co. Slectete Laduate: Cs. 
4915 GRANT. AVENUE, eat > mee eG ee 


A | 1082 Tyler St. St. Louis 6, Mo. 
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Guide to Buying 


DCAM aR MEM MMe UCL NaS 


@ An alphabetically arranged list of over 7000 product components and 
services offered by ELECTRICAL MANUFACTURING advertisers. Corrected 
monthly, the content is currently up-to-date and complete though the 
publisher assumes no responsibility with regard to products or names 
listed or failure to include any. Always refer to advertisers’ index, preced- 
ing back cover, for page number of advertisers’ latest advertisements. 
Write the Director Reader Service, ELECTRICAL MANUFACTURING, if either 
product or company information sought is not found in these pages. 


ALUMINUM 

Aluminum Company of America, a Gulf 
Bidg., Pittsburgh 19, Pa. * Alco: 
Aluminum Research Institute, iit Ww. 
Washington, Chicago 2, IL 

Superior Tube Co., Collegeville, Pa. 
(Tubing). 


AMMETERS. 
Electrical 


ANODES, PLATING 
American Brass Co., Waterbury 88, Conn. 


“* Anaconda. 
Copper Co., 


See Instruments, 
Measuring. 


Chase Brass & Inc., Water- 


bury 91, Conn. 

du Pont de Nemours & Co., Inc., E. L, 
Arlington, N. J. 

Handy & Harman, 82 Fulton, New York 7, 
N. Y. (Silver). 

Seymour Mfg. Co., 


ARC WELDERS. See Welding Equip- 
ment. 


ARMATURE TWINE. See Cord 
Twine. 


ASBESTOS SLEEVING. See Sleeving 
and Tape, Asbestos. 


ATTACHMENT PLUGS. See 
and Caps. 


ATTENUATORS. See 
Instrument and Radio. 


BALANCING MACHINES 
Bear Mfg. Ce., Dept. EM, Rock Island, 
Ill. 


Seymour, Conn. 


and 


Plugs 


Resistors, 


BALLASTS, FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


BALLS, BEARING 
— Ball and Bearing Co., Ann Arbor, 
ich. 
SKF Industries, Inc., Philadelphia 34, Pa. 
Strom Steel Ball Co., 1950 S. 54th Ave., 
Cicero 54, Ill. 


BASES, MOTOR. 
Bases. 


See Motor Slide 


BATTERIES, DRY 
Mallory & Co., Inc., 
Ind. ‘Tropical.’ 


P. R., Indianapolis 6, 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEADS, BOBBINS and SPOOLS, 
INSULATING. See Plastics-Custom 
Molders & Extruders. 


BEARINGS, BABBITT 
Johnson Bronze Co., 570 8S. Mill, 
Castle, Pa. ‘‘Leadoyl.’’ 
Moraine Products Division of General 
Motors, Dayton, Ohio (Steel-Backed). 


New 


BEARINGS, BALL (Miniature) 
ee Bearings Corp., Stamford, 
onn. 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 

Fafnir Bearing Co., New Britain, Conn. 

Federal Bearings Co., Inc., Poughkeepsie, 
N. ¥ 
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Hoover Ball and Bearing Co., Ann Arbor, 
Mich. 

Jack & Heintz Precision Industries, 
Cleveland 1, Ohio. 

McGill Mfg. Co., Inc., Valparaiso, 

New Departure Division of 
Motors, Bristol 1, Conn. 

Norma- Hoffman Bearings Corp., Statnford, 
Conn. ‘“‘Cartridge.’’ 

SKF Industries, Inc., Philadelphia 34, Pa. 

Timken Roller Bearing Co., Canton 6, 
Ohio. 


Inc., 


Ind. 
General 


BEARINGS and BUSHINGS, BRONZE 
Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. (also Graphited Bronze) 
Bunting Brass & Bronze Co., Toledo 9, 
Ohio. 
Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. (Bronze on Steel) ‘‘Leadoyl.” 
Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. 
Moraine 
Motors. 
Morganite, 


General 


Long 


Products 
Dayton, 
Inc., 


Division of 
Ohio. 
3302-48th Ave., 
Island City 1, N. Y. 
National Formetal Co., Inc., 6604 Metta 
Ave., Cleveland 14, Ohio. 
Phosphor Bronze Smelting Co., 2200 
Washington Ave., Philadelphia 46, Pa. 
(Phosphor Bronze Bushings) ‘‘Elephant.’’ 


BEARINGS AND _ BUSHINGS, 
LUBRICANT-RETAINING (Pow- 
dered Metal) 

Bound Brook Oil-Less 
Bound Brook, N. J. ‘“‘Compo”’ 
iron. 

Moraine Products Division of 
Motors, Dayton, Ohio. 

Moulded Metals Co., Inc., 
Watertown, Conn. 


Bearing Co., 
**Powd- 


General 


32 Sunset Ave., 


BEARINGS AND BUSHINGS, NON- 
METALLIC 

Bound Brook Oil-Less Bearing Co., 
Brook, N. J. ‘Compo 

General Electric Co. Plastics 
Chemical Dept., 1 Plastic Ave., 
field, Mass. ‘“Textolite.” 

National Vulcanized Fibre Co., Wilming- 


ton 99, Del. 
Richardson Co., Park, Ill. 
P. @. 


Bound 


Div., 
Pitts- 


Melrose 
*‘Tnsurok.’’ 

Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


Box 


BEARINGS, 
backed) 
Lord Mfg 


FLEXIBLE (Rubber- 


Co., Erte, Pa. 


BEARINGS, NEEDLE 
McGill Mfg. Co., Inc., Valparaiso, Ind. 


BELLOWS, METALLIC 
Clifford M‘g. Co., 568 E. First, Boston 27, 
Mass. “‘Hydron.”’ 


BELT DRIVES. See Drives, V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 


O'Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. “‘Di-Acro.”’ 


BERYLLIUM COPPER 
Wire) 
(See also Tubing, Beryllium Copper) 
Mallory & Co., Inc., P. R., Indianapolis 6, 


Ind. 
Riverside Metal Co. 


(Strip and 


Riverside, N. J 


BIMETALS. 


Bimetals 


SCREW AND _ BOLT. 
Screw & Wrench Kits. 


BLACKENING COMPOUNDS, META\ 
Mitchell-Bradford Chemical Co., 2446Q 
Main, Bridgeport, Conn. ‘‘Black Magic.’ 


See Thermostatic 


BITS, 
Socket 


See 


BLADES, FAN 

Burden Co., 1000 N. Orange Drive, 
Angeles 46, Calif. 

Motionair Co., 9242 Beverly Blvd., Beverly 
Hills, Calif. 

Torrington Mfg. 
Torrington, Cogn. 


Los 
Co., 62 Franklin, 
**Airistocrat.’’ 


BLOCKS, TERMINAL. 
Blocks and Boards, 


See Strips, 
Terminal. 


BLOWER WHEELS. See Wheels, 
and Blower. 


Fan 


BLOWERS. See Fans and Blowers. 
BOBBINS, COIL. 


Forms. 


See Coil Cores and 


BOLTS. See Fasteners. 
BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND 
Wirebound Box Manufacturers Assn., 105 
8. La Salle, Chicago 3, Ill. 


BRAKES, AIR and HYDRAULIC 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 


BRAKES. BENDING. 
Brakes and Shears. 


See Benders, 


BRASS, BRONZE AND COPPER— 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 

American Brass Company, Waterbury 88, 
Conn. ‘‘Anaconda.’’ Also Tobin Bronze, 
Chromium Copper and Selenium Copper 
Alloys). 

Bridgeport Brass Co., Bridgeport 2, Conn. 
(Also ‘“‘Duronze’ Silicon Bronze and 
Aluminum Alloys). 

Bristol Brass Corp., Bristol, 

Bunting Brass and Bronze Co., 
Ohio (Bronze Bars). 

Chase Brass & Copper Co., 


bury 91, Conn. 
Ilsco Copper Tube & Products, Inc., 
Cincinnati 27, Ohio (Copper Tubing) 
Johnson Bronze Co., 8. Mill, New 
Castle, Pa. (Bronze Bars). 
Revere Copper & Brass, _ 230 Park 

Waterbury 91, 
Pa. 


Conn. 
Toledo 9, 


Inc., Water- 


Ave., New York 17, N. 
Scovill Mfg. Co., 18 Mill, 
Conn. 
Superior Tube Co., 
(Copper). 


Collegeville, 


BRAZING ALLOYS, SILVER 
— & Co., Inc., 113 Astor, Newark 5, 
J 
Callite Tungsten Corp., 544-39th, Union 
City, N. J. 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 
General Plate Div., 
Corp Attleboro 


Metals and Controls 
Mass. 


Reedy & Harman, 82 Fulton, New York 7, 
Y. ‘‘Easy-Flo’’ “‘Sil-Fos.’ 
Krisg Co., Charles W., 52 
Newark 4, N. J. 
D. E., Attleboro, Mass. 
Inc., P. R., Indianapolis 


Dickerson, 


Makepeace Co., 
Malllory & Co., 
6, Ind. 


BRAZING DISCS, 
WASHERS 
American Brass Co., Waterbury 88, Conn. 
Krieg Co., Charles W., 52 Dickerson, 
Newark 4, N. J. 
(Copper & Phosphor-Copper, 
Solder & Aluminum). 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


RINGS and 


Soft 
0. Box 


BRONZE. See Brass, Bronze & 
Copper; also Phosphor Bronze. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 

Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Ill. “BBB.’ 

Morganite, Inc., 3302-48th Ave., Long 
Island City ay ae 

Pure Carbon Co., Inc., St. Marys, Pa. 

Speer Carbon Co., St. Marys, 
**Multifiex.”’ 

Stackpole Carbon Co., St. 


Pa. 


Marys, Pa. 


BUSHINGS 
BEARING. see , ae and Bushings. 
COMPOSITION. see Plastics-Custom 
Molders. 
FIBRE, see Fibre. 
GLASS. see Glass, 
MICA. see Mica. 
PORCELAIN. see Ceramics. 


Technical. 


CABINETS, SHEET METAL 
Chassis, Housings, Panels, 
Tanks 

Karp Metal Products Co., 
Brooklyn 32, N. Y. 

Millen Mfg. Co., 
Exchange, Malden, 

Overly-Hautz Co., 11500 Madison 
Cleveland 2, Ohio. 

Riester & Thesmacher Co., 1256 W. 25th, 
Cleveland, Ohio. 

Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel.”’ 


(Boxes, 
Racks, 


128-30th, 
150 


Inc., 


Inc., 
Mass. 


James, 


Ave., 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES 


id ° 
NESSES. Ma 


See Cord Sets, 


CAMBRIC, VARNISHED. See Fabrics, 
Insulating. 


CAPACITORS 

Aerovox Corp., New Bedford, 
Farad’’ “‘Nyvol.’’ 

Aircraft-Marine Products, Inc., 
Fourth S8t., 

Capacitron Co., 
cago 51, Ill. ‘‘Torridol.’’ 

Cornell-Dubilier Electric Corp., South 
Plainfield, N. J. ‘‘Beaver’’ ‘‘Dykanol.’’ 

Deutschmann Corp., Tobe, Canton, Mass. 
“Tobe’’ “‘Oil-Mites.’ 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Franklinville, 


Electrical Reactance Corp., 
Federal’ Telep 

edera elephone and Radio C 6 

Broad, New York 4, N. Y. a 
General Electric Co., 

Schenectady 5, N. Y. 
Johnson Co., 
—_ & Co., 

In 


Mass “Hi 
1521-35 N. 
Harrisburg, Pa. ‘‘AMP.”’ 
849 N. Kedzie Ave., Chi- 


Apparatus Dept., 
“*Lectrofilm.** 
E. F. Waseca, Minn. 
Inc., P. R., Indianapolis 6, 


Millen Mfg. Co., 150 
Exchange, Malden, 

Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. Y. ‘“‘Superex,” “‘Solite.’’ 

Sprague Electric Co., North Adams, Mass. 
“Vitamin Q.”’ 

Stackpole Carbon Co., St. 


Inc., 


James, 
Mass. 


Marys, Pa. 


CARBON STEEL. 


mercial 


See Steel, 
Grades and Forms. 


Com- 


CARBON AND GRAPHITE: (Con- 
tacts, Electrodes, Anodes, Bearings, 
Discs, Piles, Plates, Plungers, 
Rings, Seals, etc.) 

(See also Brushes, Carbon) 

Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Ill. ““BBB.”’ 

Morganite, Inc., —o Ave., Long 

Marys, Pa. 


Island City 1, N ° 

Pure Carbon Co., Inc., St. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Cu., St. Marys, Pa. 

CARTONS AND- CONTAINERS, 
PACKAGING 

Gair Co., Ine., Robert, 
New York 17, N. Y. 


Gaylord Container 
St. Louls 2, Mo. 


155 E. 
lll N. 


44th, 


Corp., 4th, 


CASTINGS, ALUMINUM (See also 
Die Castings) 

Aluminum Company of America, 
Gulf Bldg., Pittsburgh 19, Pa. 

Bound Brook Oil-Less 
Round Brook, N. J 


2179 
“Alcoa.” 


Bearing Co., 


ELECTRICAL MANUFACTURING 
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* KIRK WOOD COMMUTATORS 
eT 
ce eo oe * 
a 
. WHEN YOUR MOTOR REQUIREMENTS CALL FOR . . . DEPEND- 
“ ABLE COMMUTATION, THERE IS A KIRKWOOD COMMUTA- 
= TOR EXACTLY SUITED TO YOUR NEEDS. . 
ti 
ea . «= 
Se WRITE FOR 
os CATALOG 
= . se MILLIONS OF OUR COMMUTATORS ARE NOW PERFORMING 
- WE ALSO REFILL SATISFACTORILY IN ALL TYPES OF INDUSTRIAL AND COM- 
a OLD CORES MERCIAL MOTORS . . . AND HOUSEHOLD APPLIANCES. .. . 
Th 






CALL IN OUR REPRESENTATIVE — THERE’S ONE NEAR YOU. 





KWoopCommuTA R 


1345 CARNEGIE AVENUE *® CLEVELAND 15, OHIO oA 








EVERYTHING 
w& Cy UNDER 


CONTROL! 
(2). eo 


LEAD-ALL now orrers 
Immediate Delivery- | VE 


MOTOR DRIVEN SCREW DRIVERS | => 
} WIRE STRIPPING MACHINES | 
| WIRE CUTTING MACHINES 
| SAFE-T SCREW ATTACHMENTS 
SEND FOR CATALOG. 


iy 
| LEAD-ALL PRODUCTS C0. 8! Y 710, Ny. | AGASTAT 


Electro-Pneumatic 











TIGHT ‘QUADR' with Time Delay Relay 


IGA Timing control for Motors . . . Generators 
Power machinery . . . Radio and Electronic 
Gut Wok | Circuits... Industrial process timing 
Signalling circuits... Radio tube 
pre-heating, etc. 















Design, material, precision for 
particular washer services, : ; 
standard or special. Prompt at- | Complete information and 
tention to any quantity small or : 

large. Also SMALL METAL circular on request 
STAMPINGS. AGASTAT DIVISION 


Write for Catalog oie 
THE ED ses deaiinan hi SS ISA 8879 A G Baw sensey 
Che eee AMERICAN GAS ACCUMULATOR COMP'ANY 


215 WEST Petty) AVE. e CHICAGO 10, ILL. a aaa a 
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A 


Since 1857 


The Klein Pocket Tool 
Guide showing the Klein 
line and containing useful 
tables and information 
will be sent without 
charge. 


Mathias roomed BM | Pees ae) TS 


mean faster 
Production 


Schedules 


Klein Pliers can help cut assembly 
and wiring time in two ways: 
First: The complete Klein line pro- 
vides exactly the right plier for 
each job—husky side cutters for 
tough wiring jobs—long-nosed 
pliers with needle points to reach 
those hard-to-get-at places— 
oblique cutters that clip through 
tough wire and save time on any 
assembly. 


Second: The care with which Klein 


Pliers are made assures closely 


matched jaws. Sharp cutting 
knives stay keen—a spring to the 
handles prevents tiring hands — 
and the perfect balance gets jobs 
done quicker. 

Despite stepped-up production, 
the demand for these quality tools 
still exceeds supply. Your supplier 
will furnish them as soon as he can. 


ASK YOUR SUPPLIER 


Foreign Distributor: International Standard 
Electric Corp., New York 


VYOIS 


| General 


| Federal Telephone and 


| Federal Electric Products Co., 
| General Electric Co, 


CASTINGS: BRASS, BRONZE AND 
COPPER 

Bound Brook Oil-Less 
Bound Brook, N. J. 

— & Co., Inc., 


Bearing Co., 
(Bronze). 
P. R., Indianapolis 6, 


Phosphor Bronze Smelting Co., 2200 Wash- 
ington Ave., Philadelphia 46, Pa. 

Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 


CASTINGS, DIE. See Die Castings. 


CASTINGS, GRAY IRON 
Eaton Mfg. Co., Foundry Div., 
French Road, Detroit 12, Mich 


9771 


CASTINGS, MAGNESIUM 

American Magnesium Corp., Subsidiary of 
Aluminum Company of America, 1715 
Gulf Bldg., Pittsburgh 19, Pa. ‘‘Mazlo.”’ 


CASTINGS, PHOSPHOR BRONZE 

Phosphor Bronze Smelting Co., 2200 
Washington Ave., Philadelphia 48, Pa. 
**Elephant.’’ 


CASTING, 
Process) 
International 
York 5, N. Y. 
‘Inco’ ‘‘Inconel’’ 


PRECISION (Lost-Wax 


Nickel Co., 67 Wall, New 
(Nickel and Alloys) 
“*Monel.”’ 


CATHODE RAY TUBES. 
Cathode Ray. 


see 


Tubes, 


CEMENT, CERAMIC 

Sauereisen Cements Co., 1642 
Pittsburgh 15, Pa. 

Titanium Alloys Mfg. o. 
New York, N. Y. “TA 


Sharpsburg, 


- Broadway, 


CEMENT, INSULATING AND SEAL- 
ING 

Bakelite Corp., 
Carbon Corp., 
New York 17 . 

Electric Co., Resin & Insulation 

Chemical Dept., Schenec 


Unit of Union Carbide & 
Dept. 58, 30 E. 42nd, 
—¥ 


Materials Div., 
tedy 5, N. Y. 


CERAMICS 
Electrical Porcelain 
Refractory Porcelain 
Steatite (Lava) 
Zircon Porcelain 


Akron Porcelain Co., 
Akron 14, Ohio (A) 

American Lava Corp., Chattanooga 5, Tem 
“AlSiMag’’ (C). 

Ceramic Specialities Co., 444 W. 
East Liverpool, Ohio (A 

Colonial Insulator Co., 907 Grant, 
11, Ohio (AB). 

Illinois Electric Porcelain Co.. 
Tih (A). 
Knox Porcelain 
Tenn. (A). 
Louthan Mfg. Co., 2000 
East Liverpool, Ohio (A) 
National Ceramic Co., Trenton 2, N. J. 


(A) 
(B) 
(C) 
(D) 
2725 


Cory Ave., 


Sixt 

Akror 
Macomb, 
Corp., Knoxville a 


Harvey Ave., 


Insulator Co., Inc., 369 Lexington 
New York 17, N. Y. (AC) 

Products, Ine., 1241 W. Front, 
Ohio (A). 
6060 


(A). 

Plastic 
Ave., 

Porcelain 
Findlay, 

Square D Co., 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABC). 

Steward Mfg. Co., D. M., Chattanooga 1, 
Tenn. ‘‘Lavite’’ (C). 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 
“Insulcon” (B). 

Titanium Alloy Mfg. Co., 111 Broadway, 
New York, N. Y. “TAM’’ (D). 

Universal Clay Products Co., 1540 E. 
First, Sandusky, Ohio. (A). 


Rivard, Detroit 11, 


CHOKES 


Electrical Franklinville, 
N.Y 


Reactance Corp., 

Kadio Corp., 
Broad, New York 4, N. 

Jefferson Electric Co., Bellwood 
Suburb), Til. 

Johnson Co. E. F., Waseca, Minn. 

Millen Mfg. Co., Inc., James, 
Exchange, Malden, Mass. 

Ohmite Mfg. Co., 4806 Flournoy, 
44, Tl. 


(Chicago 


150 


Chicago 


CHROME NICKEL ALLOYS. See 


Resistance Alloys. 


CIRCUIT BREAKERS 

50 Paris, 
**Noark."’ 
Apparatus 


Newark 5, N. J. 
Dept., 
Schenectady 5, N. Y. 

Electric Co., 99 
**HECO.”’ 

4793 Ravenswood 


1751 W. Market, 


Heinemann Plum, 
Trenton, N. J. 
Littelfuse, Inec., 
Chicago 40, Til. 
Roller-Smith Co., 
Bethlehem, Pa. 
Trumbull Electric Mfg. Co., 


Conn. 
Westinghouse eo ats P. O. Box 
869, Pittsburgh 80, Pa. “‘De-ion.”” 


Ave., 


Plainville, 


CLAMPS, GROUND 
Ilsco Copper Tube & 
Cincinnati 27, Ohio. 
Trico Fuse Mfg. Co., 
Milwaukee 12, Wis. 


Products (o,, 


2948 ON. 


CLAMPS, HOSE 

Garrett Co., Ine George K., 112) 
Chestnut, Philadelphia 2, Pa. 

Sherman Mfg. Co., H. B., Battle Creek 
Mich. 


CLAMPS, TEST 

Chase Brass & Copper Co., 
bury 91, Conn. 

Trico Fuse Mfg. Co., 2948 N. 5th, 
Milwaukee 12, Wis. 


Inc., Water- 


CLEANING COMPOUNDS 
Oakite Products, Ine., 18 
New York 6, N. Y, 


H Thames 


CLIPS, SNAP. See Rings, Retainer 
CLOTH, INSULATING. See Fabrics, 


Insulating. 


CLOTH, TRACING. 
Cloth & Paper. 


See 


Tracing 


CLUTCHES and COUPLINGS 
(See also Couplings, Flexible) 
Mercury Clutch Corp., Canton, 

(Automatic Clutch), 


Ohio 


COATINGS, PROTECTIVE 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., a 58, 30 E. 42nd, 
New York 17, Re 

Hollingshead i. R. M., Coatings Div 
Camden, N. J. (Packaging) “Cocoon.’ 

Interchemical oe-. 850 Fifth Ave., New 
York 1, N. 


COAXIAL CABLE. 
Cable, Insulated. 


See Wire 


COIL CORES AND FORMS. (See als 
Ceramics; Tubing, Paper) 
Millen Mfg. Co., Inc., James, 
Exchange, Malden, Mass. 
Paramount Peper Tube Corp., 
fayette, Fort Wayne 2, Ind. 
Precision Paper Tube Co., 
Charleston, Chicago 47, Ill. 
Stackpole Carbon Co., St. 
(Screw-Type, Molded Iron). 
Standard Molding Corp., 1517 E. 
Dayton 1, Ohio. 


612 


3rd, 


COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Cambridge Thermionic Corp., 
Ave., Cambridge 38, Mass. 

Coto Coil Co., Inc., 65 Pavilion Ave 


Providence 5, R. I. 
Dano Electric Co., 93 Main, Winsted 
Dean W., 1006 First 


445 Concord 


Conn. 

Davis & Co., Inc., 
Kentland, Ind. 
Electrical Reactance Corp., 

N. ¥. “Hi-Q.° 
Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 
General Electric Co., Apparatus 
Schenectady 5, 7. 
Pulaski Road 


Franklinville 


Dept.., 


Gramer Company, 2734 N. 
Chicago 39, Ill. ‘*Gracoil. 
Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J. ““NWL.” 


COIL WINDING MACHINES 
Universal Winding Co., P. O. Box 1605, 
Providence 1, R. I 


COMMUTATORS 

Hillsdale Commutator Co., Hillsdale, Mich 

Homer Commutator Co., Cleveland 3, Ohio 

Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, Ohio. 

Nippert Electric Products Co., 
Mound, Columbus 16, Ohio 

Toledo Standard Commutator Co., 
Smead Ave., Toledo 6, Ohio. 


1759 W 
“‘Nepco.” 


2242 


67 COMMUTATOR SAWS and SLOTTERS 


Hullhorst Micro Tool Co., Div., Toledo 
Standard Commutator Co., 2242 Smead 
Ave., Toledo 6. Ohio. 


COMPOUNDS, SEALING. See Cement, 


Waxes and Compounds. 


COMPOUNDS, VARNISH. See Var 


nishes, Compounds and Resins. 


COMPRESSORS, AIR. 

Gast Mfg. Corp., 135 Hinckley, 
Harbor, Mich. (Air Motors). 

Worthington Pump & Machinery Corp.. 


Harrison, N. J 


Benton 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 

Aircraft-Marine Products, Inc., 1521-35 N 
Fourth, Harrisburg, Pa. “‘AMP.’’ 

Alden Products Co., Brockton 64P, Mass 
(Miniature). 

American Brass Co., Waterbury 88, Conn 


ELECTRICAL MANUFACTURING 
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MOTORS FOR SALE 


New Bodine NSE 12 1/20 H.P., 110 volt Universal 
AC-DC 3-wire instantly reversible, full load speed 
7500 RPM, shaft length 134” one end; other end 
V2”; diameter 5/16”. New in original packing. 
100 available at our cost of $10.81 each. 


GORDON SPECIALTIES CO. 


906 West North Avenue Chicago 22, Ill. 
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Glad to quote 
on your 
requirements 


£ 


For accuracy and uniformity in 
springs & screw machine products 


WRITE THIS NAME 
into your 
specifications 


THE PECK SPRING CO., 12 GROVE AVE., 


=~ 














ae 


At) 


/ PHENOL AND VULCANIZED \ 


} FIBRE 
\ FABRICATIONS - 


Close tolerances, any quantity — 


Punched, Stamped, Shaved, Sawed, 
Drilled, Milled, Tapped, Threaded 


Volume production and accuracy of BAER phe- 
nol and vulcanized fibre parts have resulted in 
their wide specification for every type of prod- 
uct and equipment. Expanded facilities now 
make it possible to offer BAER production to 
manufacturers needing quality parts to exact 
requirements. Write for Bulletin 124. 


N. S. BAER COMPANY 


7-11 MONTGOMERY ST. «¢ HILLSIDE N. J. 





RADI‘B: 
é / 


J 
STOS 


Expanded facilities in our new factory 
make it possible for us to offer 
RADIBESTOS WIRE to additional 


customers. 


Users of asbestos covered wire—either 
solid or stranded—will find that RADI- 
BESTOS WIRE will meet their every 
requirement for highest quality, neat 
appearance and durability. 


High manufacturing standards and 
careful inspection safeguard RADI- 
BESTOS WIRE quality and guarantee 
its uniformity. 


Tell us your needs and let us 
submit samples and quotations. 


The sample card illustrated 
here contains nine different 
styles of RADIBESTOS 
WIRE. Write for one 
today. 


LOOK FOR abit 
2800 EAST 55TH STREET CLEVELAND, OHIO 


Td 


| D. 
| Trumbull Electric Mfg. Co., 


| Cleveland Tungsten, Inc., 








Burndy Engineering Co., Inc., 107 Bruck- 
ner Blvd., New York 54, N. Y¥. ‘‘Hydent,”’ 
“*Hylink,”” “‘Hylug.”’ 

Chase Brass & Copper Co., Inc., Water- 
bury, 91, Conn. 

Dante Electric Mfg. Co., Bantam, Conn. 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 

General Electric Co., Appliance & 
Merchandise Dept., Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 


Tube & Products, Inc., 
Cincinnati 27, Ohio. 
Johnson Co., E. F., Waseca, Minn. 
Krueger & Hudepohl, Third & Vine Sts., 
Cincinnati 2, Ohio. 
Millen Mfg. Co., Ine., 
Exchange, Malden, Mass. 
Sherman Mfg. Co., H. B., Battle Creek, 
Mich. *‘Bond-Rod’’ “‘Unicrimp’’ “‘‘Wedge- 


Gri 
Plainville, 


James, 150 


Conn. 


CONTACTORS, MAGNETIC? See 
Relays & Contactors. 


CONTACTS AND CONTACT POINTS 


| —> Co., Inc., 118 Astor, Newark 5, 
| Brainin Co., C. S., 233 Spring, New York 
| 13, N. Y. 

| Callite Tungsten Corp., 544-39th, Union 


City, N. J. 
10200 Meech 
Ave., Cleveland, Ohio. ‘‘Clevetung.’’ 
Fansteel Metallurgical  Corp., North 
Chicago, Ill. ‘‘Fasaloy’’ ‘‘Fastell.’’ 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. ‘‘Gibsiloy.’’ 

Makepeace Co., D. E., Attleboro, Mass. 
(Bar Contact Tape). 

a Co., Inc., P. B., Indianopolis 
» In 

Stackpole Carbon Co., St. Marys, Pa. 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. ‘*Wileo.”’ 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. ‘‘Heyco.” 


CONTRACT MANUFACTURING 
stem Goods Mfg. Co., Manitowoc, 


is. 
Colgate Mfg. Corp., Amityville, N. Y. 
National Acme Co., 170 E. 13lst, Cleve- 
land 8, Ohio. 


Scovill Mfg. Co., 18 Mill, Waterbury 91, 
| Cenn. 
| Weneco Mfg. Co., 


1134 West Hubbard, 


Chicago 22, Ill. 


CONTROLLERS, MOTOR 
Allen-Bradley Co., 1316 SB. 
Milwaukee 4, Wis. 
Arrow-Hart & MHegeman Electric Co., 

103 Hawthorne, Hartford, Conn. 
Euclid Electric Mfg. Co., 1335 Chardon 
Road, (Euclid) Cleveland 17, Ohio. 
Federal Electric Products Co., 50 Paris, 

Newark 5, N. J. 
General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 
Electric Co., Dayton 1, Ohio 
(Magnetic Starters). 
R-B-M Division, Essex Wire Corp., Dept. 
D, Logansport, Ind. 
Square D Company, 4040 N. Richards, 
Milwaukee 12, Wis. 
Struthers-Dunn, Inc., Philadelphia 7, Pa. 
Trumbull Electric Mfg. Co, Plainville, 


Conn. 

Ward Leonard Electric Co., 84 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 80, Pa. 


Second, 


CONTROLS, FLOAT and LIQUID 


Level. See Switches. 


| CONTROLS, PHOTOELECTRIC. See 


Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEM- 
PERATURE 
See also Relays; Switches; Thermo- 
stats. 

Allen-Bradley Co., 1326 8. Second, 

Milwaukee 4, Wis. 


| Automatic Temperature Control Co., Inc., 


Logan St. & Germantown Ave., Phila- 
delphia 44, Pa. 
Barber-Colman. Co., Rockford, Ill. 
Bristol Company, Waterbury 91, Conn. 
Fenwal, Inc., 51 Pleasant, Ashland, Mass. 
“Thermoswitch.”’ 
General Electric 
Schenectady 5, N. Y. 
Jefferson Electric Co., Bellwood (Chicago 
Suburb), Ill. 

Mercoid Corp., 4223 W. Belmont Ave., 
Chicago 41, Ill. 
Minneapolis-fioneywell Regulator Co., 
2685 Fourth Ave., 8., Minneapolis 8, 


Minn. 
Robertshaw Thermostat Co., Youngwood, 


Pa. 
Spencer Thermostat Co., 112 Forest 8t., 
Attleboro, Mass. 


Co., Apparatus Dept., 


Square D Company, 4040 N. Richars, 
Milwaukee 12, Wis. 

Ward Leonard Eleetric Co., 34 South &:., 
Mount Vernon, N. Y. 


CONTROLS, REMOTE. See Push 
Button Stations; Relays and C€on- 
tactors; Switches. 


CONVERTERS, 
Generators. 


COPPER. See 
Copper. 


COPPER, BERYLLIUM. 
lium Copper. 


ROTARY. See 


Brass, Bronze and 


See Bery|- 


CORD, FLEXIBLE CONDUCTOR. See 
Wire and Cable. 


CORD SETS, WIRING HARNESSES 
and ASSEMBLIES 

Alden Products Co., Brockton 64P, Mass. 

— Electrical Heater Co., Detroit 2, 

ich, 

Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill. 

Collyer Insulated Wire Co., 245 Roose- 
velt Ave., Pawtucket, R. I. 

Cornish Wire Co., Inc., 15 Park Row, New 
York 7, N. Y. —_‘“*Corwico.”’ 

Electrie Auto-Lite Co., Port Huron, Mich. 

Federal Telephone and Radie Corp., 67 
Broad, New York 4, N. Y. 

General Electric Co., Section Q22-1212, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol.’’ 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

Paranite Wire & Cable Div. Essex Wire 
Corp., Fort Wayne 6, Ind. 

Wire 


R-B-M Division, Essex 
Logansport, Ind. 

Royal Electric Co., Inc., Pawtucket, R. I, 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 80, Pa. 


Corp., 


CORD, RESISTANCE LINE. See Re- 
sistance Line Cords 


CORD and TWINE, ARMATURE and 
COIL 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, IIl. 

Mica Insulator Company, Dept. 24, P. 0. 
Box 1076, Schenectady 1, N. Y. 

Mitchell-Kand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


CORES, COIL. 
Forms 


CORES, POWDERED IRON. See 
Powdered Metal Products 


See Coil Cores and 


CORES, REFACTORY. See Ceramics 


CORES, TRANSFORMER 
Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 80, Pa. ‘‘Hipersil.’’ 


CORK and CORK COMPOSITIONS 
ome Cork Co., 9501 Arch, Lancaster, 


COTTON SLEEVING. 
and Sleeving. 


See Tubing 


COUNTERS, MECHANICAL 

Bristol Company, Waterbury 91, Conn. 

National Acme Co., 170 E. 131st, Cleveland 
8, Ohio. “‘Chronolog,”’ ‘‘Namco.”’ 

Veeder-Root, Inc., Hartford 32, 
*‘Countrol.”’ 


Conn. 


COUPLINGS, FLEXIBLE 

Guardian Products Corp., 216 E. Michi- 
gan, Michigan City, Ind. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Lovejoy Flexible Coupling Co., 5049 W. 
Lake, Chieago 44, Ill. 


CRYSTAL UNITS, QUARTZ 

Cambridge Thermionie Corp., 445 Concord 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 


CUPRO NICKEL. See Nickel. 


CUSTOM MOLDERS. See Plastics, 
Custom Molders and Extruders. 


DECALCOMANIAS 

Meyercord Co., Dept. 7-2, 53823 W. Lake, 
Chicago 44, Ill. 

Palm Brothers Decalcomania Co., Cincin- 
nati 12, Ohio. 


DIALS, PANEL and INSTRUMENT 

Etching Co. of America, 1520 8. Montana 
Ave., Chicago 14, IlL 

aye oe Inc., 460 W. 84th, New York 


Millen “Mfe. Co., Inc., James, 156 Ex- 
change, Malden, Mass. 


ELECTRICAL MANUFACTURING 
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Speed Reducers 


JANETTE is one of the few Speed 
Reducer Manufacturers who build 
their own Gears, Gear Boxes and 
Motors especially designed for use 
with Speed Reducers. Washer permanently fastened TittTt a Tiina 
During the 37 years Janette Geared A a a 
Electrical Machinery has been man- oe Sie 3 RR nis eememaatiaipnse b- 
ufactured, skimping has never been Pe See Ae Pe ARF 
permitted in any of their products. This a ere RSP Penn eee 
policy has resulted in establishing for 
Janette a world wide reputation as a 
manufacturer of the highest quality 
electrical machinery. 


























te- . 
Where DEPENDABILITY is a MUST, 
7 ou can safely specify Janette 
‘ peed Reducers. 
0. > 
*| EO OS Stree oT 
sox 
MAC Me-t iMag) Ma tattle tT. Scovill is expert in cold-forging 
nd screw. Screw locks on driver unusual special fastenings, such 


) For Impregnating 
Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 
For Sealing 


Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 


B I Twa Be Lishe Fixsures | Look at the fastenings you're now using—and 


For Dipping 
Coils, Transformers, Condensers. | see if they're the best for the job. Get better 


~ | | COMPOUNDS "cs: 7 7 
Radio Transformers, Light Units, | results—at less cost—with modern fastenings. 


Leading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils * ‘ ge * * 
and minerals for specific applications. Samples furnished on request. If you use fastenings in large quantities, it will 


nd BIWAX CORPORATION | pay you to find out what Scovill can do for 


3445 Howard Street SKOKIE, ILL. | you. Fill out and mail the coupon below—now! 


UM a hee a as the one shown. Scovill de- 
Py tt: th Et ll en PTT altar’ Ml a al a 
ceptional driver life. Ordinary men and machines save money 


screw-driver may also be used for customers. Consult Scovill 





Ox 








QUALITY FASTENERS 
FOR 
QUANTITY CUSTOMERS 
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FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyratron Connectors, High 
Voltage Tube Sockets, Iron Core KF Chokes, Quartz and Polystyrene TODAY 
Insulation, High Frequency Variable Condensers, Meter Type Dials, 

Cast Aluminum Chassis, etc. 














Catalog Upon Request. 
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The man 


with the arm 
3000 miles 













































In his business—just like yours these days— 
| he is always running out of supplies and parts 

he needs in a hurry. Yet customers have to be 
satisfied. 


Well, he doesn’t have a nervous breakdown. 








He doesn’t lose customers. Instead, he gets 





what he needs when he needs it by specifying 


Air Express delivery. 






“Air Express,” he said, “‘is like reaching out 


to any supplier’s warehouse wherever it is—and 





picking up just what’s wanted. Air Express puts 








Specify Air Express-its Good Business 


@Low rates. ©Special pick-up and delivery at no extra cost. 


® Direct by air to and from principal U. S. towns and cities. 


the most distant suppliers right next door.” 





e Air-rail to 23,000 off-airline communities. 






® Direct air service to and from scores of foreign countries. 





Just phone your local Air Express Division, Railway 
.. Write today 





Express Agency, for fast shipping action . 
for Air Express Rate Schedules containing helpful shipping 
aids. Address Air Express, 230 Park Avenue, New York 17. 
Or ask for them at any Airline or Railway Express Office. 










Air Express Division, Railway Express Agency, representing 
the Airlines of the United States. 












GETS THERE FIRST—— 


Rates are low 

To Air Express a 5 lb. package 
1349 miles costs only $2.32! 
Heavier weights are similarly 
inexpensive. Investigate! 














DIAL LIGHT ASSEMBLIES. 
Lights, Pilot & Indicator. 


DIE CASTINGS 

Aluminum Co. of America, 
Bldg., Pittsburgh 19, Pa. (Aluminum.) 

Electric Auto-Lite Co., Toledo 1, Ohio. 
(Aluminum & Zinc.) 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 4, Wis. (Aluminum & Zinc.) 

Monarch Aluminum Mfg. Co., 9301 Detroit 
Ave., Cleveland 2, Ohio. 


See 


2179 Gulf 


New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zinc Die Casting 
Alloys.) ‘*‘Horsehead.”’ 


DIE CASTING MACHINES 

Hydraulic Press Mfg. Co., Mount Gilead, 
Ohio. 

Lester-Phoenix, Inc., 2635 
Cleveland 13, Ohio. 

Madison-Kipp Corp., 
son 4, Wisc. 


DIELECTRIC HEATING UNITS. 
High Frequency Heating Units. 


Church Ave., 


214 Waubesa, Madi 

See 

DIES, LAMINATION and 
PERFORATING 


Whistler & Sons, Inc., S. B., 752 Military 
Road, Buffalo 17, N. Y. (Adjustable 
Perforating. ) 


DISCS, BRAZING. See Brazing Discs. 
DIVIDERS, VOLTAGE. 


See Resistors. 


DRAFTING MACHINES 


Keuffel & Esser Co., Hoboken, N. J 
**Paragon.”’ 

Post Co., Frederick, 3650 N. Avondale 
Ave., Chicago 18, II. 

DRAWN METAL SHAPES. (See also 
Stampings. ) 

Colgate Mfg. Corp., Amityville, N. Y 


Electric Auto-Lite Co., Toledo 1, Ohio 
Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn, 


Whistler & Sons, Inc., S. B., 752 Military 


Road, Buffalo 17, N. Y. 
Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. **Presteel.”’ 


DRIVES, ELECTRONIC 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. ‘‘Thy-mo-trol.”’ 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. ‘“‘V-S.’’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Mototrol.’’ 


DRIVES, M-G VARIABLE SPEED 
Unimax Switch Div., W. L. Maxson Corp., 
460 W. 34th, New York 1, N. Y. 


DRIVES, V-BELT 
Dayton Rubber Mfg. Co., Dayton 1, Ohio 


Goodrich Co., B. F., Dept. EM-17, Akron, 
Ohio 

Worthington Pump and Machinery Corp., 
Harrison, N. J. “‘QD,” “‘RPMaster.”’ 

DUPLICATING MACHINES, DIE- 
LESS. See Benders, Brakes & 
Shears. 

DYNAMOTORS. See Generators. 


ELECTRICAL SHEETS. 


See Steel, 
Electrical. 


ELECTRODES, RESISTANCE 
WELDING 

Mallory & Co., Inc., P. R., 
6, Ind. 


Indianapolis 


ELEVATORS, PORTABLE 
West Bend Equipment Corp., 


233 Water, 
West Bend, Wis. 


ENAMELING SHEETS. See Steel— 
Commercial Forms & Grades. 


ENAMELS. See Lacquers. 


EYELETS 
American Brass Co., 
‘*Tru-Flange.”’ 
Scovill Mfg. Co., 18 Mill, Waterbury 91, 

Conn. 


Waterbury 88, Conn. 


FABRICS, INSULATING (Sheets and 
Tapes) 
Fiber-Glass, Varnished 
ton, Linen, Silk. etc. 


Cambric. Cot- 
(see also Tubing 


and Sleeving, Varnished; Tape and 
Sheeting, Synthetic Kesin) 
Acme Wire Co., 1255 Dixwell Ave., New 


Haven 14, Conn. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘*Turbo.”’ 

Celanese Plastics Corp., 180 Madison Ave., 
New York 16, N. Y. (Cellulose Ace- 
tate Yarns & Fabrics). “Fortisan,” 
“‘Doplex,” ‘‘Lexel.”’ 

General Electric Co., Section RIMA-1268, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 


ELECTRICAL MANUFACTURING 


Holliston Mills, Inc., Norwood, Mass. 

Insulation Manufacturers Corp., 565 VW’, 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irving- 
ten 11, N. J. ‘‘Fibron.” 

Mica Insulator Co., Dept. 24, P. O. Box 
1074, Schenectady 1, N. Y. ‘Empire, 
**Mico.’’ 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Varnished Products 
Randolph Ave., 
*‘Natvar.” 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘“‘Varslot,”’ “‘Vartex.”’ 
Owens-Corning Fiberglas Corp., Dept. 866, 

Toledo 1, Ohio. ‘‘Fiberglas."’ 

Varflex Corp., 305 N. Jay, Rome, N. Y 
“*Varglas.”’ 

Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


Corp., 207 
Woodbridge, N. J. 


P. O. 
“*Tuffernel.’’ 


Box 


FAN BLADES. See Blades, Fan. 


FANS & BLOWERS 


Heinze Electric Co., 685 Lawrence, 
Lowell, Mass. 

Robbins & Myers, Inc., Motor Div., 
Springfield, Ohio. 

Signal Electric Mfg. Co., Menominee, 
Mich. 

Smith 250 Davis, 


Mfg. Co., Ine., F. A., 


Rochester 2, N. Y¥ *Fasco,” **Pilot.” 


FASTENERS (Bolts; Pins; 
Rivets; Screws; Washers) 


Nuts; 


BOLTS and NUTS 
Machine Bolts and Nuts (A) 
Stove Bolts (B) 
Self-Locking Nuts (C) 
Sheet Metal, Lock Spring Assembly 

Nuts (D) 
Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, etc. (Cold Upset) (F) 
Aircraft Screw Products Co., Inc., 47-23K 
35th, Long Island City 1, N. Y. ‘‘Aero 
Thread,’ ‘‘Heli-Coil’” (Stainless Steel 

E) (A) 

Allmetal Screw Products Co., Dept. 

80 Grand, New York 13, N. Y 


yr. (A) 
American Screw Co., Providence 1, R. I 


EM, 


(B) 

Buffalo Bolt Co., North Tonawanda, N. Y 
(A) 

Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. (AC) 
Continental Screw Co., New Bedford, Mass. 
(AB) 


Elastic Stop Nut Corp. of America, 
Union, N. J. “ESNA” (C) 

a Auto-Lite Co., Toledo 1, Ohio. 
(E) 

Harper Co., H. M., 2609 Fletcher, Chicago 
18, Ill. (ABC) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (AB) 


Milford Rivet & Machine Co., 871 Bridge- 


port Ave., Milford, Conn. (B) 
National Lock Washer Co., Newark 5, 
N. J. (B) 


New England Screw Co., Keene, N. H. (B) 
Palnut Company, Inc., 66 Cordier, Irving- 


ton 11, N. J. (C) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 

Progressive Mfg. Co.. 44 Norwood, Tor- 


rington, Conn. (ABF) 
Reed & Prince Mfg. Co., Worcester, Mass. 
(A) 


Scovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. (BF) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (B) 


Thompson-Bremer & Co., 
bard, Chicago 22, Ill. 


1640 W. Hub- 
**Everlock’’ (C) 


Tinnerman Products, Inc., 2042 Fulton 
Road, Cleveland 13, Ohio “Speed 
Nuts’”’ (D) 

PINS—Cotter (F); Locking and 


Taper (G) 
Chase Brass & Copper Co., Waterbury 91, 
Conn. (F) 
Driv-Lok Pin Co., 606 W. 
Blvd., Chicago 6, Ill. (G) 
Hubbard Spring Co., M. D., 525 
Ave., Pontiac 12, Mich. (F) 
Lamson & Sessions Co., 1971 W. 
Cleveland 2, Ohio (F) 


Washington 
Central 


85th, 


PRE-ASSEMBLED WASHERS and 
SCREWS 


American Screw Co., Providence 1, R. I 


Central Screw Co., 3501 8S. Shields, Chi 
cago 9, Ill. 
Chandler Products Corp., 1491 Chardon 


Cleveland 17, Ohio. 
Continental Screw Co., New Bedford, Mass 
Corbin Screw Div., American Hardware 
Corp., NeW Britain, Conn 


Eaton Mfg. Co., Massillon, Ohio. ‘‘Spring- 
tite’ (Bolt or Screw) 
Lamson & Sessions Co., 1971 W. 85th, 


Cleveland 2, Ohio. 
National Lock Co., Rockford, Il. 
New England Screw Co., Keene, N. H. 


Pheoll Mfg. Co., 5700 W. Roosevelt, Chi 
eago 50, Il. 
Progressive Mfg. Co., 44 Norwood, Tor 


rington, Conn 
Russell, Burdsall & Ward Bolt & Nut ©o., 
Port Chester, N. 
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LOUTHAN SX-1 
* || STEATITE LOW LOSS INSULATION 


y % For RADIO Communication Use. 


r ; % HIGH DIELECTRIC .. . Rugged, Dense, 
Impervious to Moisture. 


% Precision Made . . . Any Size, Any Shape. 


: The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1902” 


EAST LIVERPOOL, OHIO, U.S.A. 


mn IMMEDIATE DELIVERY! 


WALTON WORM SPEED REDUCERS 


Single Reduction Units in 
I 142 H.P. and Less. Ratios 
from 6:1 to 96:1. 


. Also Double Reduction Units 
, Available in 1/3 H.P. or Less. 


Distributed By 


KAELIN ELECTRIC CO. 
1412 S. Los Angeles St. 
; ! Los Angeles 15, Calif. 
r Phone: Richmond 6179 


FEBRUARY 1947 
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BAER CONTACTS 


and CONTACT MATERIAL IN PLATINUM, SILVER, PALLADIUM 


HE making of contacts and the furnishing of platinum, silver 
and palladium contact material is carried on in a special 
branch of our business. Our Contact Department is equipped 
with every modern facility and is completely staffed so that 
research in this special field is continuous. We are always 
ready to supply your every need in this line, whether for 
light or heavy duty. All our products are made to a rigid 
standard so that the name, Baker, stands for the highest 
quality that can be produced. 


LIGHT ASSEMBLIES. Sub-contracting work for light as- 
semblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries, and the 
making of small instruments and instrument parts, to your 
own specifications, is another service we can offer. 











BAKER &. CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK 7 SAN FRANCISCO 2 CHICAGO 2 





A.C. CURRENT ANYWHERE! 


with 
KATOLIGHT PLANTS and GENERATORS 


Furnish same kind of current as city highlines for 
operating standard A.C. appliances and radios. For 
standby or continuous service. Ideal for farms, 
cottages, trailers, filling stations, resorts, construc- 
tion work, hospitals, etc. 





GOOD DELIVERY ON D.C. MOTORS 
Available in %4, % and % h.p., all steel con- 
struction, high efficiency. Suitable for vertical or 
horizontal mounting. 

During the past few years, we have developed a lot 
of “know-how.” Give us a chance on your special 
requirements. Have facilities for building special 
motors and generators. 

Manufacturers of A.C. and D.C. Generators, Rotary 
Converters, Motor-Generators, Frequency Changers, 
Gas-Engine Driven Battery Chargers, High Frequency 
Generators, etc. 


KATO ENGINEERING COMPANY 
HII 120 SPRUCE ST. MANKATO, MINNESOTA IAIN 
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| CORD CLAMP CAPS 


CAT. No. 173 
10 Amp. 250 V.—15 = 125 V. 


Prompt delivery for civilian use . . . the 
best Cord Clamp Attachment Caps ever 
made. Leaders in their class, these caps 
have been designed to meet stringent war 
requirements and are easily the finest, most 
durable plugs manufactured. 


Because they are made of bakelite, they 
ore impervious to the action of oil, grease 
or chemicals that destroy rubber plugs. 


An outstanding feature is the vastly im- 
proved Patented Strain Relief Clamp that 
takes all size wires, and when this clamp is 
tightened, it will hold fast to any size cord 
without slipping or moving. 


as casas it na aio 5 . me 


Clomp which is uated Bridge-type internal Famous Spring-Action 
to the plug so that it bracing sections add contacts will moke 
connot move is odjust- greotly to the strength satisfactory contoct at 
able to oll wire sizes of the bokelite case, al! times without tom- 
ond offords obsolute which con thus with. pering with the 
stroin reliet. stond high pressures. blodes . . . 


Cot. No. 173 —A Two-Wire bakelite Cord Clamp 
Attachment Cap (Standard Parallel ground wire). 

Cot. No. 173G—Some as 173 with .187” ground hole 
thru side of bokelite for use with Blades). 


ideal for use on Extension Lights © Portable Equip- 
ment ® Vacuum Cleaners ® Toasters ® Electric 
Heaters © Motors © Heater Cord Sets ® Irons ® 
Medical Equipment @ All Industrial Machinery 
and Equipment ® Fans ® Sanding and Polishing 
Machines ® Mixers ® Testing Equipment and any 
valuable electrical device. 


Write for Catalog. 
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ae 
76-82 Coit Street 


CHICAGO OFFICE 626 W. JACKSON BLVD 
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Scovill Mfg. Co., Waterville Screw Prod- 

a ae nei 48, Conn. 
akeproof, ., 2501 N. Keeler Ave., 
Chicago 39, Ill. - 

Stronghold Screw Products, Inc., 212 W. 
Hubbard, Chicago 12, Ill. 


RECESSED HEAD SCREWS 


Aircraft Screw Products Co., 
35th, Long Island City 1, N. Y. 
Thread.”’ 

Allmetal Screw Products Co., Dept. EM, 
80 Grand, New York 18, N. Y. 

American Screw Co., Providence Xj &2.f 

Atlantic Screw Works, 85 Charter Oak 
Ave., Hartford 5, Conn. 

Atlas Bolt & Screw O©o., 1130 Ivanhoe, 
Cleveland 10, Ohio. 

Central Screw Co., 3501 S. Shields, Chi- 
cago 9, Ill. 

Chandler Products Corp., 1491 Chardon, 
Cleveland 17, Ohio. 2 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Til. 

International Screw Co., 9446 Roselawn 
Ave., Detroit 4, Mich. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio. 

Milford Rivet & Machine Co,, 871 Bridge- 
port Ave., Milford, Conn. 

National Lock Co., Rockford, Ill. 

—a Lock Washer Co., Newark 5, 


47-23K 
“* Aero- 


National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, Ohio. 

New England Screw Co., Keene, N. H. 

Parker- aa Corp., 200 Varick, New York 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi- 
eago 50, Til 


Reading Screw Co., Norristown, Pa. 

Reed & Prince Mfg. Co., Worcester, Mass. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 89. II. 

Southington Hardware Mfg. Co. 
ton, Conn. 

Sterling Bolt Co., 
cago 6, 

Stronghold Screw Products, Inc., 212 W. 
Hubbard, Chicago 12, Til. 

Wolverine Bolt Co., 9695 Grinnell, De- 
troit 13, Mich. 


., Southing- 
209 W. Jackson, Chi- 


RIVETS 


Allmetal Screw Products Co., Dept. EM, 
80 Grand, New York 13, N. Y. 

Aluminum Co. of America, 2179 Gulf 
Bldg.. Pittsburgh 19, Pa. ‘‘Alcoa.” 

Buffalo Bolt Co., North Tonawanda, N. Y. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, IIL. 

du Pont de Nemours & Co., Inc., E. I., 
Wilmington 98. Del. (Explosive) 

Goodrich, B. F., Dept 17, Akron, 
Ohio. “‘Rivnut” (Blind) 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Reed & Prince Mfg. Co., Worcester, Mass. 


9609 W. 


SCREWS—Cap and Set, Machine 


(H); Self-Tapping (J) 


Allen Mfg. Co., Hartford, Conn. (H) 
Allmetal Screw Products Co., Dept. EM, 
80 Grand, New York 18, N. Y. (H) 
—_= Screw Co., Providence 1, R. I. 
(HJ) 

Bristol Company, Waterbury 91, Conn. (H) 

Buffalo Bolt Co., North Tonawanda, N. Y. 
(H) 

Chase Brass & Copper Co., Inc., Waterbury 
91, Conn. (H) 

Continental Screw Co., New Bedford, Mass. 
“*Holtite,”” “Tap” (HJ) 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. (HJ) 

= Krome Screw Corp., Hartford, Conn. 
(H) 
Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (HJ) 
Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. (HJ) 

National Lock Washer Co., Newark 5, 
N. J. (HJ) 

New oa Screw Co., Keene, N. H. 
(HJ) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (HJ) ‘‘Gear-Grip”’ 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Reed & Prince Mfg. Co., Worcester, Mass. 


(H) 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. (HJ) 
Shakeproof, Inc., 2501 N. Keeler Ave., 

Chicago 39, Til. (HJ) 
Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘‘Unbrako” (H) 


WASHERS—Flat (K); Lock and 
Spring (L) 

Allmetal Screw Products Ce., Dept. EM, 
80 Grand, New York 13, N. Y. (K) 
Barnes Co., Wallace, Bristol, Conn. (KL) 
Chase Brass & Copper Co., Inc., Water- 

bury 91, Conn. (KL) 
Continental Screw Co., New Bedford, Mass. 


(K) 

Eaton Mfg. Co., Massillon, Ohio. ‘Kno 
link,”” ‘*‘Reliance,”’ ‘‘Springlox”’ (L) 
Garrett Co., Inc., George K., 1421 Chest- 

nut, Philadelphia 2, Pa. (KL) 

Gibson Co., William D. (Div., Associated 
Spring Corp.), 1800 Clybourn Ave., Chi- 
cago 14, Ill. 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Til. (K) 

Hubbard Spring Co., M. D., 525 Centra? 
Ave., Pontiac 12, Mich. (K) 

Lamson & Sessions Co., 1971 W. 95th, 
Cleveland 2, Ohio (KL) 

National Lock Washer Co., Newark 5, 
N. J. “Kantlink” (L) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (L) 

Quadriga Mfg. Co., 215 W. Grand Ave., 
Chicago 10, Ill, (KL) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (L) 

Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Ill. ‘*Everlock’’ (KL) 

Wrought Washer Mfg. Co., 2100 S. Bay, 
Milwaukee 7, Wis. (KL) 


FELT 
American Felt Co., Glenville, Conn. 
Felt Products ot Co., 1508 Carroll 


Ave., Chicago 7, Il. 
Felters Co., 210-U South, Boston 11, 


Mass. 
Western Felt Works, 4035 Ogden Ave., 
Chicago 23, Ill. 


FIBRE-GLASS. 
lating 


See Fabrics, Insv- 


FIBRE, PHENOL. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED (Board, 
Sheet, Rod, Tubing) 

Baer Co., N. 8., 9 Montgomery, Hillside, 
N. 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mitchell-Rand Insulation a Inc., 512 
Murray, New York 7, N. 

National Vulcanized Fibre Os.. Wilming- 
ton 99, Del. ‘Peerless,’ *“Vulcot.”’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York, N. Y. ‘“‘Densite,”’ 
**Electrite.”’ 


FILLING COMPOUNDS. See Cement, 
Insulating; Waxes and Compounds 


FILTER ELEMENTS, POWDERED 
METAL 

Moraine Products, Division, 
Motors, Dayton, Ohio. 


Genera) 


FILTERS, RADIO INTERFERENCE 

Deutschmann Corp., Tobe, Canton, Mass. 
“Tobe.” 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 

General Electric -—" 
Schenectady 5, N. 

Co., Ine., %. R., Indianapolis 


Mfg. Corp., ym Madison Ave., 
New York 17, N. Y. ‘“‘Elim-o-stat.”’ 
Sprague Electric Co., North Adams, Mass. 


Apparatus Dept., 


FINISHES, PRODUCT. See Lacquers, 
Enamels & Varnishes. 


FLEXIBLE CORDS. See Wire and 


Cable, Insulated 


FLEXIBLE SHAFTING 
Walker-Turner Co., Inc., Plainfield, N. J. 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, Instru- 
ment & Radio; See also Capacitors) 

Acme — ‘Corp., 85 Water, Cuba, 


Bw. Y¥. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn 

Capacitron Co., 849 N. Kedzie "ave. ., Chi- 
eago 51, Ill. ‘‘Ballastron.’’ 

Davis & Co., Dean W., 1006 First, Kent- 


land, Ind. 
General Electric Co., Section Q22-1212, 
Bridge- 


Appl. & ae Dept., 
port 2, Con 

Gramer Co., 2784 N. Pulaski Road, Chi- 
eago 39, Ill. 

Jefferson Electric Co., (Bellwood) Chicago, 


Til. 

Sola Electric Co., 2525 Clybourn Ave., 
Chicago 14, Ill. 

Sprague Electric Co., North Adams, Mass. 

Westinghouse Electric Corp., Box 868, 
Pittsburgh 30, Pa. 


ELECTRICAL MANUFACTURING 
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Industry continually seeks to per- 





fect the performance of its products. 
That means that all parts must be 
brought up to higher and higher 
standards. It is especially important 
that the balls on which the bearings 
of industry run shall be of the highest 
standard of perfection. Strom Balls, 
in their unbelievably high qualities 
of finish, sphericity and precision— 
developed through exclusive concen- 
tration on making fine balls for 25 
years — hold first place in American 
industry. Strom Steel Ball Co., 1850 
So. 54th Avenue, Cicero 50, Illinois. 
















Balls being 
ejected from 
normalizing 

furnaces during 

process of heat 
treating 





LARGEST INDEPENDENT AND EXCLUSIVE METAL BALL MANUFACTURER 





















FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 
SCAICO 


EASY p OEEN FOLDS OVER HERE TO CLOSE 
THERMOSTAT wes 
Pat. Pending ey me oom 
Weight 1.5 oz. 


Expanding tube principle, vibration proof. 
er 2° F; range 600° F; 600 watts; others 2500 watts MAKES A GOOD JOB AND A NEAT ONE 


x 242” (illustration full size). 





















ies solicited from manufacturers using thermostats as 
components. 


SMITH CONTROL & INSTRUMENT CORP. 
1329 HIGHLAND AVENUE NEEDHAM 92, MASS. 





NEW *- MODERN 
STREAMLINED 


4K OILERS for 


GREATER EFFICIENCY 
INCREASED OUTPUT 

LOWER MAINTENANCE COSTS 
LONGER BEARING LIFE 
INCREASED PRESTIGE 

GREATER SALES APPEAL 
Safeguard —_ customers’ costly investment 
by giving them complete freedom from bear- 


ing {roubles AND, the oppearenss of your | WP Za by 
cauipped with, TRICO ‘OILERS. MG KRUEGER & HUDEPOHL 
we Solderless Terminal Lugs and Connectors 
TRICO FUSE MFG. CO. Tete a | - THIRD AND VINE STS. CINCINNATI 2, OHIO 
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JONES BARRIER 
TERMINAL STRIPS 


Bakelite Barriers placed be- 
tween Terminals increase the 
leakage path and prevent di- 
rect shorts from frayed wires 
at Terminals, Terminals and 
screws are of nickel plated 
brass. Insulation is of BM 120 
molded Bakelite. Illustrated are 
three types: Screw Terminals, 
Screw and Solder Terminals 
and Screw Terminal above 
Panel with solder Terminal be- 
low. Every type of connection. 


Six series cover every require- 
ment: No. 140—5-40 screws, 
No. 141—6-32 screws, No. 142 
—8-32 screws, No. 150—10-32 
screws, No. 151—12-32 screws 
and No. 152—'%-28 screws. 


These sturdy Terminal Strips 
will not only improve your electrical connections but will add 
considerably to the appearance of your equipment. 


Write today for catalog No. 14 listing our complete line of Bar- 
tier Strips in addition to other Electrical Connecting Devices. 


HOWARD B. JONES DIVISION 


Seale aCe) ad 
2460 W.GEORGE ST. CHICAGO 18 


2-142-Y 


Slot Lining Simplified 


with COPACO 


HOT oset ets wee) oe. 


TTRELL Insulating Papers are tough yet 
flexible; and high .in dielectric and heat 
resistance. Available types include: 


COPACO COPAREX-S 
100% RAG 100% RAG 


Both guaranteed 300 volts per mil. Nonchem. 
Standard Thickness .005, .007, .010, .015, .020, 
025, .030. Mfd. in Standard 30”x40” SHEETS 
and continuous ROLLS 450’ to 2000’x'2” to 
30” width. 


Submit Your Insulating Paper Problems 
Both Old and New to COTTRELL Engineers 


COTTRELL PAPER COMPANY, Inc. 


Fall River, Massachusetts 
Factory: Rock City Falls, N. Y. 


SAMPLES 
ON REQUEST 


FLUX, SOLDERING. 





| Trumbull 


| Garlock Packing Co 


| Electric 





FLUORESCENT MATERIALS. See 
Luminescent, ete. 


See Soldering 
Compounds 


FOOT SWITCHES. See Switches 


FORGINGS 


Aluminum Company of America, 2179 Gulf 


Bldg., Pittsburgh 19, Pa. (Aluminum) 

American Brass Co., Waterbury 88, Conn. 
** Anaconda.’’ 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. (Non- 
ferrous) 

Scovill Mfg. Co., Forgings Div., 18 Mill, 
Waterbury 91, Conn. (Non-ferrous) 


FREQUENCY CHANGER SETS. See 
Generators 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., Brockton 64P, Mass. 

Dante Electric Mfg. Co., Bantam, Conn. 

Iisco Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio. 

Howard B. Jones Div. Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill 

Littelfuse, Inc., 4793 N. Ravenswood Ave., 
Chicago 40, Ill. 

Sherman Mfg. Co., H. B., 
Mich. 

Trico Fuse Mfg. Co., 

Electric 


Battle Creek, 


Milwaukee, Wis 
Mfg. Co., Plainville, 
Conn. 


FUSES 

Dante Electric Mfg. Co., Bantam, Conn. 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. ‘‘Noark.”’ 

General Electric Co., Apparatus 
Schenectady 5, N. Y 

Jefferson Electric Co., (Bellwood) Chicago 
Tih. 

Littelfuse, Inc., 4793 N. 
Chicago 40, Il. 

Royal Electric Co., Inc., 95 Grand Ave., 
Pawtucket, R. I. 

Solar Electric Corp., Warren. Pa 

Trico Fuse Mfg. Co., Milwaukee, Wis 


FUSIBLE ALLOYS 

Cerro De Pasco Copper Corp., 40 Wall 
New York 5, N. Y. (‘‘Cerrotru’’ Bis 
muth; Tin Eutectic; “‘Cerrolow™’ 
Indium) 


Dept., 


Ravenswood Ave., 


GAGES. COMPARATOR 
Jack & Heintz Precision Industries, Inc., 
Cleveland 1, Ohio (Electronic) 


GAGES, VACUUM 

Electric Auto-Lite Co., Toledo 1, 

United States Gauge Div., American Ma 
chine and Metals, Inc., Sellersville, Pa. 


Ohio 


GALVANOMETERS. See Instrument 


GASKETS 

Armstrong Cork Co., 9501 Arch, Lancaster 
Pa. (Cork Compositions) 

Palmyra, N. Y 

Goodrich, B. F., Dept. EN-17, Akron 

Ohio. 


GEARMOTORS. See Original Equip- 
ment, Motor Specifications, else 
where in this issue. 


GEARS and PINIONS, METAL 

Gear Specialties, 2650 W. Medill Ave., 
Chicago 47, TIL. 

McInerney Plastics Co., 29 Commerce 
Ave., S. W., Grand Rapids 2, Mic! 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre; Plastics. 


GENERATORS 

Burke Electric Co., 3612 W. 12th, Erie, 
Pa 

Eastern Air Devices, Inc., 1382 Flatbush 
Ave., Brooklyn 17, N. Y. (Permanent 
Magnet) “EAD”’ 

Delco Products Div., General Motors Corp., 
Dayton, Ohio. 

Electric Auto-Lite Co., 

Indicator Co., 
“*Elinco.” 

Electric Specialty Co., 212 South, Stam- 
ford, Conn. ‘‘Esco.”’ 

Fairbanks, Morse & Co., 600 8S. 
Ave., Chicago 5, Tl. 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. (Dynamotors) 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Janette Mfg. Co., 556 W. Monroe, Chicago 
6, ™ 


Toledo 1, Ohio 
Stamford, Conn. 


Michigan 


Lincoln Electric Co., 12818 Coit Road, 
Cleveland 8, Ohio (Are Welding) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


GLASS-FIBER CLOTH and TAPE. 
See Fabrics, Insulating 


GLASS-BONDED MICA 

General Electric Co., Plastics 1 
en Dept., Pittsfield, Mass. (My: 
ex) 


GLASS-SEALING ALLOYS 
Carpenter Steel Co., 115 W. Ber 
Reading, Pa. 

Cerro De Pasco Copper Corp., 40 Wa 
New York 5, N. Y. *“‘Cerroseal."’ 
Stupakoff Ceramic & Mfg. Co., Latrobe, 

Pa; . “Kens.” 


GLASS, TECHNICAL 


Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire) 
Wilson Co., H. A., 105 Chestnut, Newark 
m2 “wae” 


GRAPHITE. See Carbon and Graphit 


GRIPS and CLAMPS, STRAIN. RE 
LIEF 

Allied Electric 
Irvington 11, ° 

Heyman Mfg. Co., 
Kenilworth, N. J.  ‘*‘Heyco.”’ 

Walker Co., George, 118 Amsterdam Ave 
Passaic, N. J. ‘‘Gripmaster.”’ 


Products, Inc., 76 Col 
i 


500 Michigan Ave 


HARNESSES, WIRE 


See Cord Sets 


HEATING ELEMENTS and UNITS 

General Electric Co., Apparatus Dept., 
Schenectady 5, Se 

Tuttle & Co., H. W., Adrian, Mich. 

Tuttle & Kift, Ine., 1823 N. Monitor 
Ave., Chicago 39, Ill. ‘““Thermo-Kleen,” 
**Monotube."’ 

Vulean Electric Co., Danvers 2, Mass 

Westinghouse Eleetric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Uni-Therm.’ 


HERMETIC SEALS. See Glass-Seal 


ing Alloys 


HIGH-FREQUENCY HEATING UNITS 
Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. ‘‘Megatherm.’ 
General Electric Co Apparatus Dept 
Schenectady 5. N. ¥ 

Radio Receptor Co., In Dept. 8-10, 251 
W. 19th, New York 11, N. Y **Heat 
master.”’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

HIGH-NICKEL ALLOYS. See Nicke! 
HOLDERS, COMMUTATOR BRUSH 

Publix Metal Products, Inc., 100 Sixth 
Ave., New York 13, N. Y. 


HYDRAULIC PRESSES. See Presses, 
Hydraulic. 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See 
Cement; Waxes and Compounds 


INDICATORS, SPEED. See 
Tachometers. 


INDIUM ALLOYS 

Cerro De Pasco Copper Corp., 40 Wal) 
New York 5, Y “*Cerrolow, 
““Cerroseal.”’ 


INDUCTION HEATING. 
Frequency Heating Units. 


See High 


INFRA-RED LAMPS. See 


Incandescent. 


Lamps, 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 
Aerovox Corp., New Bedford. Mass. 

Bendix Aviation Corp., 1456 Taylor Ave., 
Baltimore 4, Md. 

Bristol Company, Waterbury 91, Conn. 

Burlington Instrument Co., 511 Fourth, 
Burlington, Towa. 

Electric Auto-Lite Co., Toledo 1, Ohio. 
Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 
General Electric Co., Section A800-32, 

Schenectady 5, N. Y. 

J-B-T Instruments, Inc., 437 Chapel, New 
Haven 8, Conn. 

M-B Mfg. Co., Inc., 331 
Haven 11, Conn. 

Roller-Smith Co., 1751 W. 
Bethlehem, Pa. 

Simpson Electric Co., 5200 W. 
Chicago 44, Il. 

Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. Y. 

Triplett Electrical Instrument Co., Bluff- 
ton, Ohio. ‘‘Readrite.’’ 

United States Gauge Division of Amer- 
ican Machines and Metals, Ine., Sellers- 
ville, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


East, New 
Market 8&t., 
Kinsle, 
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Single Phase 


* 


Polyphase 
* 


Direct Current 


ORE than 50 years in the production 
of quality electrical equipment have 
given Peerless engineers and craftsmen 
proficiency in designing and building 
motors of maximum efficiency and 
trouble-free operation. 


a Doorbous. MATTE) 


WARREN, OHIO 





PROMPT 


a 
OW 
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DELIVERY 














Used on 
breakers, 


magnetic 
cabinets, 


nut for knockout 





ary. Capacities up to 


DONGAN ELECTRIC MFG. CO. 


2979 
Franklin 
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DONGAN 
“PM” TYPE 
CONTROL 
TRANSFORMERS 


etc., 
outside mounting where lower 
than line voltage is desired. 
Equipped with nipple and lock- 
mounting. 
Made in 50-60 cy.—460/230 
volts primary, 115 volts second- 


starters, 
for 


150 V.A. 


Detroit 7, 
Mich. 





on-off cycles. 


















We think so 
—and so do our customers. Our 
tests are discontinued after 30,000 
They’re good! 





SPST ROTARY SNAP SWITCH 
3A—125 V.. |A—250 V Catalog No 
Ve” IPS x 5/16” Shank, Single Hole Mounting 

6” Leads, One Knurled Nut 
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Listed by Underwriters’ Laboratories, Inc. 


ELECTRIC & 
MFG. CO., Inc. 


32-63 56th ST. 
WOODSIDE, N. Y. 


Write for Bulletin 


Up to four lattice-type coils of like specifi- 
cations are produced at the same time on the 
No. 84 Universal Coil Winding Machine. 
‘Two machines can often be assigned to a 
single operator. 

The higher rate of production . . . plus 
other advantages listed below . . . makes the 
No. 84 ideal for a great variety of cross- 
wound coils. 

ACCURACY. Quickly-adjustable*‘gainer” 
mechanism accurately places wire turns 
(spaced or close-wound). “‘Veeder’’ Pre- 
Determining Counter. 


CONVENIENCE. Strap-type tensions 
facilitate handling. In-built calibration. 
Quick-adjusting wire guide holders. 

PRODUCTION. Winding speed, 400-750 
rpm. Wires as fine as No. 46 unrolled with- 
out breakage. 


DURABILITY. Many No. 84 machines 
now operating have 
been in service 20 years 
or longer. 
Write for Bulletin 84. 
Universal Winding 
Co., P. O. Box lous, 
Providence 1, R. I. 


For Winding Coils 
in Quantity Automatically, 
Accurately— Use... 


eye 


WINDING MACHINES 











INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 

om. Co., 4806 Flournoy, Chicago 

Roller-Smith Co., 1751 W. Market, Beth- 
lehem, 

Weston Electrical -Instrument Corp., 
Frelinghuysen Ave., Newark 5, N. J. 


INSULATING MATERIALS. See 
Specific Material Heading. 


INSULATION, WIRE (Ceramic and 
Synthetic) 

Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. ‘‘Ankoseal.’’ 
du Pont de Nemours & Co., Inc., E. L., 
Plasties Dept., Room 1312, Arlington, 

N. J. ‘*‘Polythene.’’ 
Goodrich Chemical Co., B. F., Dept. I-1, 
Rose Bldg., Cleveland 15, Ohio. ‘‘Geon.”’ 
Sprague Electric Co., North Adams, Mass. 


United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


INVERTERS, ROTARY. See 
Generators. 


INVERTERS, VIBRATOR. See 
Vibrator Converters. 


IRONS, SOLDERING. See Soldering 
Irons. 


JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot. 


KNOBS and HANDLES, MOLDED. 
See Plastics—Custom Molders. 


LACQUERS, COIL DIPPING. See 
Varnishes, Compounds and Resins, 
Insulating. 


LACQUERS, ENAMELS and VAR- 
NISHES, FINISHING 

du Pont de Nemours & Co., Inc., E. L., 
cae Dept., Room 1312, Arlington, 
N. J. 

General Electric Co., Chemical Dept., 
Pittsfield, Mass. (Silicone) ‘‘Glyptal’’ 
George Co., P. D., St. Louis, Mo. 

“*Pedigree.”’ 
Interchemical Corp., Finishes Div., Dept. 
EM-11, 350 Fifth Ave., New York 1, 


A 

Maas & Waldstein Co., Newark 4, N. J. 
**Motletone.’’ 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. 

New Wrinkle, Inc., 1765 Springfield, Day- 
ton 3, Ohio. “Wrinkle.” 


LADLES, MELTING. See Pots and 
Ladles, Melting. 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet, Tube and Wire) 
Baker & Co., Inc., 118 Astor, Newark 5, 


N. J. 

General Plate Div, Metals and Controls 
Corp., Attleboro, Mass. 

Makepeace Co., D. E., Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. ‘“*Wilco.”’ 


LAMINATED PLASTICS. See Plastics 


LAMINATING VARNISH. See Var- 
nishes, Compounds & Resins. 


LAMPS, FLUORESCENT 

General Electric, Lamp Department, Nela 
Park, Cleveland, Ohio. 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 


LAMPS, INCANDESCENT AND 
INFRA-RED 

General Electric Co. Lamp Department, 
Nela Park, Cleveland, Ohio. 

North American Electric Lamp Co., 1082 
Tyler, (Carbon) St. Louis 6, Me. 
**Nalco.’” 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 380, Pa. 


LAMPS, MERCURY VAPOR 
General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 


LAMPS, MINIATURE (Pilot and 

Indicator) 
General Electric Co., Nela Specialty Div. 
, 1 Newark, Hoboken, N. J. 


Herzog Miniature Lamp Works, 12-28 
Jackson Ave., Long Island City, N. Y. 
**Sol-Rex.”’ 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. ‘‘Nalco.”’ 

Westinghouse Electric Corp., P. O. Box 
968. Pittsburgh 30, Pa. 


LATHES, METAL SPINNING 
Bedinger Precision Co., 815 N. Cahuenga 
Blvd., Los Angeles 38, Calif. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 


a Co,, 2303-8 N. 11th, St, Louis 6 
Mo. 


LENSES, PRESSED GLASS 
Kopp Glass Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Electric Tools, Church, New 
Britain, Conn. ‘‘Flud-Lite.”’ 


LIGHTS, PILOT and INDICATOR 

Arrow-Hart &, Hegeman Electric Co 
103 Hawthorne, Hartford, Conn. 

Dial Light Co., of America, Inc., 900 
Broadway, New York 3, N. Y. ‘‘Dialco.”’ 

Drake Mfg. Co., 17183 W. Hubbard 
Chicago 22, Ill. 

Gothard Mfg. Co., 2120 Clear Lake Ave., 
Springfield, Ill. 

Johnson Co., E. F., Waseca, Minn. 

Kirkland Co., H. R., 810 King, Morris- 
town, N. J. “Pioneer.” 

Littelfuse, Inc., 4793 N. Ravenswood, 
Chicago 40, Ill, (Neon) ‘‘Nite-T-Lite,”’ 
**Switch-Lite.’’ 

Square D Co., 4040 N. Richards, Milwau- 
kee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS, OIL and GREASE 

Gits Bros. Mfg. .Co., 1840 8. Kilbourn 
Ave., Chicago 23, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


LUGS and TERMINALS 
Aircraft-Marine Products, Inc., 1521-35 N. 
Fourth, Harrisburg, Pa. “AMP,” 
**‘Diamond Grip,” “Flag Grip,” 
**U-Grip.”’ 

American Brass Company, Waterbury 83, 
Conn. 

Burndy Engineering Co., Inc., 107 Bruck- 
ner Blvd.,. New York 54 WN. Y. 
“‘Qiklug,”” ‘‘Hylug,”’ ‘‘Scrulug.”’ 

Cambridge Thermionic Corp., 445 Concord 
Ave., Cambridge 38, Mass. 

Dante Electric Mfg. Co., Bantam, Cenn. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 

Ilsco Copper Tube 
Cincinnati 27, Ohio. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill, 

Krueger & Hudepohl, Third & Vine, 
Cincinnati 2, Ohio. 

Littelfuse, Inc., 4793 N. Ravenswood Ave., 
Chicago 40, Ill. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 

Rajah Co., Bloomfield, N. J. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. ““Wedge-Grip,”’ “‘Unicrimp,” 
**Bond-Rod.”’ 

Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Ill, ‘Everlock.”’ 
— Electric Mfg. Co., Plainville, 

onn. 


MACHINES—See Specific Headings: 
Balancing; Blue Printing; Coil 
Winding; Die Casting; Finishing; 
Milling; Molding; Screw Driving; 
Strippers; Wire Covering; etc. 


MAGNESIUM—All Commercial Forms. 

American Magnesium Corp., Subsidiary of 
Aluminum Co. of America, 1715 Gulf 
Bidg., Pittsburgh 19, Pa. ‘‘Maslo.”’ 


MAGNETIC MATERIALS. See Steel, 
Electrical; Iron, Magnetic Core; 
Nickel-Iron Alloys; Magnets, Per- 
manent. 


MAGNETIC RECORDING TAPE 
Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Ill. “‘Hyflux.’’ 


MAGNETS, PERMANENT 

General Electric Co., Metallurgy Div., 
Chemical Dept., Pittsfield, Mass. 
“‘Alnico,”” ‘‘Cunico,” ‘“‘Cunife,” ‘‘Sil- 
manal,’’ ‘‘Vectolite.”’ 

Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Ill. ‘‘Ispco.’’ 


MAGNIFIERS. See Lights, Machine. 


MANGANIN WIRE. See Wire, Resis- 
tance. 


MATERIALS HANDLING EQUIP- 
MENT 

West Bend Equipment Corp., 233 Water, 
West Bend, Wisc. “*Weld-Bilt.”” 


MERCURY ARC RECTIFIERS. See 
Rectifiers, Mercury Arc. 


MERCURY RELAYS. See Relays and 
Contactors 
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jatormation 
on automatic rivet-setting OF 
help with any production fast- 
ening problem,callon Chicago £ 
Rivet. Here, 26 years’ fast-£ 
ening experience is at your 
disposal. Chicago engineers 
have lowered assembly cosfs 
and improved the products/of 
hundreds of manufacturers, 


Pree FASTENING CLINIG 


Send us a drawing or unfast-— 
ened sample or sub-assembly 
of your product. We will 
gladly analyze your fastening 
needs, recommend the type of 
rivet and Chicago Automatic 
Rivet-Setter to do the job best 
and submit estimated p 

tion rates. No charge — 
obligation. 


Model 121 Chicago Automatic Rivet-Setter 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, Ill. (Chicago Suburb) 


Automatic Rivet-Setters e Tubular and Split Rivets in all Rivet Metals _ . 


Standard Proof Boxes with air 
conditioner mounted on top 
of box, with Signal motor at 
the side, manufactured by 


Anetsberger Brothers, 
Chicago, Illinois 


One of the many uses for Signal 
small fractional H. P. motors—that 
are 


e Induction 
e Shaded Pole 
e DC Low and Standard Voltage 


Do your insulators call for a material with a . AC ~ DC 
low-loss factor, high dielectric and mechani- 


cal strength, one that may be machined, from 1/500 to 1/6 H.P. 


drilled, threaded or tapped to close toler- 


ances? LAVITE Steatite Ceramics meet these Signal motors should be considered 


broad service requirements, hence are ideal 


for tube sockets, crystal holders, coil forms, | in your post-war plans, whenever 
bushings, and similar rf. applications. small motors are needed. 





Formula SI-S provides a compressive 
strength of 96,000 lb./sq. in. At 1 meg. fre- 


cuency. the low tector of tis body mea | SUG NAL ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 


Offices in all principal cities 


Would you like samples for your 
laboratory testing? 


D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chattanooga I, Tenn 
i. a - 


~ 
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trial Need? 


For Every Indus 


Designers find Western Felt useful for many 
component parts in which extra perform- 
ance characteristics are essential. It’s an 
that 
processed to a wide range of specifications — 


from wool soft to rock hard. 


unusually versatile material can be 


Resilient, flexible or compressed— West- 
ern Felt has high resistance to water, oil, 
age, heat and wear. It cuts readily to any 
or lose its 


form and does not ravel, fray 


shape. 


In one form or another, felt is used profit- 
ably in thousands of products for isolating 


vibration, absorbing sound, cushioning 


shock, filtering liquids, retaining liquids, 


etc. New uses are found daily. 


Acadia Sy nthetic VEST. 
rision, 

ucts Dee LT W . RKS 

Processors of Synthetic 

Rubber — Sheets, Extr 


sions and Mo ided Parts. 


, a i 
Western Felt Works oe ’ 
eers are ready to help y° 
n 
on any problem involving 


use of felt. 


the possible etoday! 


Write, wire or phon 


4G WESTERN FELT WORKS 


4035-4117 Ogden Avenue, Chicago 23, Illinois 
Branches in All Principal Cities 


LARGEST INDEPENDENT MANUFACTURERS and CUTTERS of WOOL, HAIR and JUTE FELTS 
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MERCURY SWITCHES. See Switches. 


MERCURY VAPOR LAMPS. See 
Lamps, Mercury Vapor. 
METALLIZED GLASS. See 


Glass, 
Technical. 


METALS, LAMINATED. 
ated Metals. 


See Lamin- 


METALS, PRECIOUS. See 
Platinum; Silver; 
Metals. 


Gold; 
Laminated 


METALS, RARE 

Fansteel Metallurgical 
Chicago, Ill. 

Mallory & Co., Inc., P. R., 
Ind. 


Corp., North 


Indianapolis 6, 


METERS. See Instruments. 


MICA, GLASS-BONDED. 
Bonded Mica. 


See Glass- 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, etc.) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6. Ill. 
Macallen Co., 16 "Macallen, Boston 27, 

Mass. 

Mica Insulator Co., MW 24, P. O. Box 
1076, Schenectady 1, N. ¥. ‘‘Micanite,’’ 
**‘Munsell.’ 

Mitchell-Rand Insulation Co., Inc., 51 

Murray, New York 7, N. Y. 

New England Mica Co., Inc., 
Ave., Waltham, Mass. 


80 Woerd 


MICA UNDERCUTTERS 

Hullhorst Micro Tool Co. Div., 
Standard Communtator Co., 
Ave., Toledo 6, Ohio. 


Toledo 
2242 Smead 


MICROPHONES 
Amperite Co., 561 
12, N. Y. 


Broadway, New York 


MILLING MACHINES 
Sommer & Adams Co., 18505 Euclid Ave., 
Cleveland 12, Ohio. 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Plastics. 


MOLDING MACHINES, PLASTIC 

Hydraulic Press Mfg. Co., Mount Gilead, 
Ohio. ““HPM” (Injection) 

i om Engineering Corp., Buffalo 17, 


J Phoenix, Inc., 
Cleveland 13, Ohio. 


2635 Church Ave., 
(Injection) 


MOLY BDENUM—Sheet 
(See also Contacts) 

Fansteel Metallurgical 
Chicago, Ill. 

Mallory & Co., Inc 
Ind. 


and Wire. 


Corp., North 


, P. R., Indianapolis 6, 


MOTOR-GENERATOR 
Generators. 


SETS. See 


MOTOR CONTROLS and STARTERS. 


See Controllers, Motor. 


MOTOR SLIDE BASES 
Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio. 


MOTORS. (See Original Equipment, 
Motor Specifications, 
elsewhere in this issue) 


MOUNTINGS, RUBBER 
Goodrich, B. F., Dept. 
Ohio. 

Lord Mfg. Co., Erie, Pa. 

M-B Mfg. Co., 331 East, New Haven 11, 
Conn. 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 32, Conn. 
Telechron, Inc., Dept. H, Ashland, Mass. 


NAME AND INSTRUCTION PLATES 

Etching Company of America, 1520 Mon 
tana Ave., Chicago 14, Ill. 

General Electric Co., Section J6, Plastics 
Div., Chemical Dept., Pittsfield, Mass. 
(Plastics) ‘“Textolite.” 

Hopp Press, Inc., 460 W. 34th, New York 
1, N. Y. (Plastics) 

Meyercord Co., Dept. 7-2, 5823 W. 
Chicago 44, Ili. (Decals) 

Palm Brothers Decalcomania Co., 
nati 12, Ohio (Decals) 


NICKEL-IRON ALLOYS 
Carpenter Steel Co., 115 W. 
ing, Pa. 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn 
(Cupro-Nickel) ‘‘Anaconda.”’ 

Bridgeport Brass Co., Bridgeport 2, 


EM 17, Akron 


Lake, 


Cincin- 


Bern, Read- 


Conn. 


Carpenter Steel Co, 115 W. 
Reading, Pa. (High Nickel 
‘Invar.’ 

International Nickel Co., ine., 67 
New York 5, N. Y. “Ineo,” 
“Inconel,”’ ‘‘Ni-Span.’ 

Scovill Mfg. Co., Waatew 91, 


Bern 
Alloys 


Wall, 
**Monel,’ 


Conn, 


NICKEL SILVER 

(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, 

“*Anaconda.”’ 
Bridgeport Brass Co., 
Riverside Metal Co., Riverside, N. 
Scovill Mfg. Co., Waterbury 91, Conn 
Seymour Mfg. Co., Seymour, Conn. 


Conn, 


Bridgeport 2, Conn 


NON-MAGNETIC 
See Steel, 


IRON and STEEL. 
Stainless. 


NUTS. See Fasteners. 
OHMMETERS. See Instruments. 


OILERS. See Lubricators. 


OSCILLOSCOPES 
Waterman Products Co., Inc., 
25, Pa. ‘‘Pocketscope.”’ 


Philadelphia 


PACKINGS. See Gaskets. 


PALLADIUM, See Platinum. 


PANEL CONTROL UNITS 

Allen-Bradley . 1816 8. Second, Mil- 
waukee 4, 

Arrow-Hart & Hogeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Automtic Temperature Control Co., Inr., 
Logan St. & Germantown Ave., Phila 
delphia 44, Pa. 

General Electric Co., 
Schenactady, N. Y. 

Heineman Electric Co., 
N. J 


Apparatus Dept., 
99 Plum, 


4040 N. 


Trenton, 
Square D Company, Richards, 
Milwaukee 12, Wis. 
Trumbull Electric Mfg. Co., 
Conn. 
Ward Leonard Electric Co., 34 
Mount Vernon, N. Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


Plainville, 


South, 


PANELS, METAL. See 
Sheet Metal. 


Cabinets, 


PAPER, INSULATING 
Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn. 
Baer Co., N. S., 9 Montgomery, Hillside 
J 


N. J. 

Cottrell Paper Co., Inc., Fall River, Mass. 
“‘Copaco,’” ‘‘Coparex,’’ ‘‘Nungra.”’ 

General Electric Co., Section RIMA-1268, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, TH. 

Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. Y. ‘“‘Empire.”’ 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N 

National Varnished Products” Corp., 207 
Randolph Ave., Woodbridge, N. J. 
**Natvar.”’ 

National Vulcanized Fibre Co., 
ton 99, Del. ‘‘Peerless.”’ 


New 


Wilming- 


PAPER, TRACING. See 
Cloth and Paper. 


Tracing 


PERMANENT MAGNET MATERIAL. 
See Magnets, Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, Conn. 
**Anaconda.”’ 
Bridgeport Brass Co., 
Mallory & Co., Inc., P. 


Bridgeport 2, Conn. 
R., Indianapolis 6, 


Smelting Co., 2200 
Philadelphia 46, Pa. 


Ind. 

Phosphor Bronze 
Washington Ave., 
**Elephant.”” 

Revere Copper & Brass, Inc., 
Avenue, New York 17, N. Y¥. 

Riverside Metal Co., Riverside, 

Seovill Mfg. Co., Waterbury 91, 

Seymour Mfg. Co., Seymour, Conn. 


230 Park 


N. J. 
Conn. 


PHOSPHORESCENT MATERIALS. 
See Luminescent Materials. 


PHOTOELECTRIC CELLS AND 
TUBES 

General Electric Co., 
Thompson Rd., Syracuse, N. Y. 

Selenium Corp. of America, 1719 W. 


Blvd., Los Angeles 15, Calif. 


Electronic Dept., 


Pico 


PHOTOELECTRIC CONTROLS 

General Electric Co., Electronics 
Thompson Rd., Syracuse, we 
Leach Relay Co., 5915 Avalon Blvd., Los 
Angeles 3, Calif. 

Mercoid Corp., 4223 W. Belmont Ave., 
Chicago 41, Ill. “‘Visaflame.”’ 
Photoswitch, Inc., 77 Broadway, 

bridge, Mass. ‘‘Fireye.’’ 
Sigma Instruments, Inc., 60 Ceylon, Boston 
21, Mass. 


Dept., 


Cam- 
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Many factors are vital to solenoid success. Before 
ordering, why not bring your problems to Davis— 
without obligation, counsel with the experience of 
an organization long concentrated in design and 
production of solenoids to specifications of engi- 
neer-designers. 


HERE ARE THE DAVIS FACILITIES 
AT YOUR SERVICE 


More than 30 years of success in solenoid building. 
TWO large plants most modernly equipped to meet 
demands for conventional or special purposes. Send 
blue-prints, specifications or samples for prompt 
estimate on any quantity, large or small. 





Also Coils, Coil Assemblies, Transformers. Coil 
Windings for motors, magnets, generators, relays, etc. 


x : Two new improved DWD sole- Precision-Made Coils for every electrical 
noids. Laminated steel frames. purpose. 


i on bronze plunger guides. 

‘ Side plate one-piece mounting. D) wy .Y LN | vv DAV | 8S & @) Sechisiea:d : 
, i Cotman pleted. AC or OC. PS C a actories in Chicago and Kentland 
Any voltage, and 25 to 60 cy- 1006 FIRST ST., KENTLAND, INDIANA 
cles. Bulletin on request. 











, = 402ACE A. C. OUTLET 


Here is the smallest possible AC power outlet to fit stand- 
ard plugs. It eyelets or rivets to panel or chassis like other 
components. Tabs are designed for fast transfer of heat 


tee ee he ee 
for easy soldering. Mounting centers 1-1/8”, takes only 


7 1” clearance back of panel. Underwriters approved for 10 


MINIATURE SCTE =—— , Used Extensively By Manu- 
Famous for use as a disconnect for phono turntable motors : facturers of Oil E Burners, 
Radio, Testing Devices, Ma- 


and other uses where 1, 2, 3 or 4 leads pass through pan- 

els. O.D. only 3/4”. Supplied with wire attached for your © : ® ° . 
chines, Appliances and Equip- 

ment 


particular needs. Underwriters approve equipment using. 

Connector has protective collar and individual strain relief 

on contact leads and complete insulation around each lead. Write for the Alden 
The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32’, 


“Blue Book of Radi 
: ALDEN PRODUCTS COMPANY and Applience Sam 

10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


Brockton 64P, Massachusetts ponents 

The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 


Kester engineers will gladly | with, no springs to bruise fingers. 


assist you in working out any Write today for descriptive folder illustrating our complete 
flux or solder problem. Write line of terminals, nipples, tools, base studs, etc. No obligation. 


fully, without obligation. 


. KESTER SOLDER COMPANY THE Rajah co. 


4209 Wrightwood Avenue, Chicago 39, Illinois TRADE MARK | 


i : ,N.J. Canadian Plant: Brantford, Ont. 
(| Eastern Plant: Newark anadian Plan rantfor in Troe per 
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HIGHEST QUALITY 
FOR 48 YEARS 
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BIMETAL 











































































































































































OF DEFLECTION 





A light flashes on and off . . . an electric iron 
tempers its heat to save delicate fabrics ...a 
monster vomits a blinding white flood of steel 
at a pre-determined heat .. . each at the command 
of the Mighty Midget, Thermostatic Bimetal. The | 
drawings show typical temperature responsive | 
devices in which Chace Bimetal is the actuating 
| element. Many, many others function day in, day 
out, without fanfare or complaint, hidden away in 
heat- or cold-producing mechanisms so common 
we accept their faithful performance uncon- | 
sciously. Still others, small enough to fit in your 
watch pocket, cause wheels of industry to grind, 
| flames to roar, gases and liquids to freeze... 
and protect delicate electrical equipment. Engi- 
neers know that for PRECISE control of heat or 
cold, they can depend on the 35 Chace Bimetals. 


ACE co 





‘ POINT OF REVERSAL 





| wT 


waite Ee sé a 
| nore an 


1608 BEARD AVE DETROIT 9, MICH 





Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 
Frelinghuysen Ave., Newark 56, N. 
**Photronic.”” 


P. O. Box 
582 
J. 


PIEZOELECTRIC UNITS. See Crystal 
Units. 


PILES, CARBON RHEOSTAT. See 
Carbon & Graphite. 
PINS, COTTER AND LOCK. See 


Fasteners. 


PLASTIC MOLDING MATERIALS 


Cellulose Acetate 
Ethyl Cellulose (B) 


Melamine Formaldehyde (C) 
Methyl Methacrylate (D) 
Phenol Formaldehyde (E) * 
Polystyrene (F) 
Polyamide (Nylon) (G) 
Polyathylene (H) 
Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 

American Cyanamid Co., Plastics Div., 
80 Rockefeller Plaza, New York 20, 
N. Y. “‘Beetle,”” ‘‘Laminac,”’ “‘Melmac,”’ 
“‘Melurac,’”” ‘“‘Urac’’ (CJ) 

Bakelite Corp., Unit of Union Carbide & 


Carbon Corp., Dept. 58, 30 E. 42nd, 
New York 17, N. Y. (EFJM) 

Celanese Plastics Corp., 180 Madison Ave., 
New York 16, N. Y. (AB) “*Lumarith,”’ 
**Forticel,”’ ‘‘Celcon,”’ ‘*Vimlite.’ 

du Pont de Nemours & Co., Inc., E. L. 
Plastics Dept. Room 1312, Arlington, 
N. J. (ADGHK) “‘Lucite,”” ‘‘Poly- 
thene,”’ ‘“‘Teflon.”’ 

Durez Plastics & Chemicals, Ine., 


612 
Walck Koad, North Tonawanda, N. Y. 
(E) Casting Resins) 

Goodrich Chemical Co., B. F. Dept. 
Rose Bldg., Cleveland 15, Ohio, 
“Kriston’’ (M) 

Monsanto Chemical Co., 
Springfield 2, Mass. 
“*Fibestos,’’ ] 


I-1 
*‘Geon,”’ 


Plastics Div., 
“*Cerex,”” ‘‘Lustron,”’ 
Nitron,”’ **Resimene,”’ 
**Resinox,”’ ‘‘Styramic’’ (ACEFL) 
Plaskon Div., Libbey-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Toledo, Ohio (CJ) 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 


American Insulator Corp., New Freedom, 
Pa. **Aico.’’ 


Amos Molded Plastics, Edinburgh, Ind. 
Barber-Colman Co., Rockford, Ill. 


Chicago Molded Products Corp., 1020 N. 
Kolmar Ave., Chicago 51, Ill. 
Commercial Plastics Co., 201 N. Wells, 


Chicago 6, Ill. 


Consolidated Molded Products Corp., 309 
Cherry, Scranton 2, Pa. 
Electric Auto-Lite Co., Bay Mfg. Div., Bay 


City, Mich. 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 

General Electric Co., Section J6, Plastics 
Div., Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. “Textolite.”” 

bey Industries Co., Dept PL, Elyria, 
Ohio. 

ye ay Inc., 460 W. 34th, New York 


Industrial Molded Products Co., Inc., 2035 
W. Charleston, Chicago 47, Ill. 

Kurs-Kasch, Inc., 1419 8. Broadway, 
Dayton 1, Ohio. 

—. Plastics Co., 
ve., 


29 Commerce 
S.W., Grand Rapids 2, Mich. 


Midwest Molding & Mfg. Co., 333 N. 
Whipple, Chicago 12, Ill. 

Northern Industrial Chemical Co., 7 
Elkins, South Boston 27, Mass. 

Plastic Insulator Co., Inc., aes Lexington 
Ave., New York 17, N. 

Richardson Co., Sacivose Park, Ill. 
“*Insurok.”’ 


Rogan Brothers, 2001 S. Michigan Ave., 
Chicago 16, Il. 

Standard Molding Corp., 1517 E. Third, 
Dayton 1, Ohio. 

Synthane Corp., 2 River Road, Oaks, Pa. 

Watertown Mfg. Co., Watertown, Conn. 


PLASTICS—LAMINATED 
FABRICATORS 


Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 1020 N. 
Kolmar Ave., Chicago 51, Ill. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. 

Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32, ‘Ohio. 

General Industries Co., Dept PL, Bilyria, 


Hopp, Press, Ine., 460 W. 84th, New York 
Kurs-Kasch, Inc., 1419 8. Broadway, 


Dayton 1, Ohio. 
Commerce 


Whipple, Chicago 18, Ill. 

Northern Industrial Chemical Ce., f Eakins, 
South Boston 27, Mass. 

Plastic Insulator Co., Ine., 369 Lexing- 
ton Ave., New York 17, N. Y. 

Richardson o., Melrose Park, Mil. 
“*Insurok.”’ 

—~ Brothers, 2001 8. Michigan Ave., 

cago 16, Til. 


Synthane Corp., 2 River Road, Oaks, Ps. 
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PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 
a N. 8., 9 Montgomery, Hillside 


Bakelite Corp., Unit of Union Carbide é 
Carbon Corp., Devt 58, K. 42nd 
New York 17, N. 


Celanese Plastics on. 180 Madison 
Ave., New York 16, N. Y. 
Durez Plastics & Chemicals, Inc., 612 


Walck Road, North Tonawanda, N. Y. 

Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32, Ohio. 

General Electric Co., Section J6, Plastics 
Div., Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. ‘‘Textolite.”’ 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. Y. “‘Lamicoid."’ 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘‘Phenolite.’’ 

Panelyte Division, St. Regis Paper Corp., 
230 Park Ave., New York 17, N. ¥. 

Richardson Co., Melrose Park, Ill 
“*Insurok.”’ 

Synthane Corp., 2 River Road, Oaks, Pa. 

Westinghouse Electric Corp., P. 0. Box 
968, Pittsburgh 80, Pa. ‘‘Miearta.”’ 


PLATING GENERATORS. See 
Generators 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 


ape 6 Co., Inc., 113 Astor, Newark 5, 
Brainin Co., C. 8., 233 Spring, New York 
EB Wile Ee 


General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
mee. ‘& Harman, 82 Fulton, New York 


Ts Y. 

esihennns Co., D. E., Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. 

PLIERS 

Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, Ill. 


PLUGS and CAPS, ATTACHMENT 


Allied Electric Products, Ine., 76 Coit, 
Irvington, N. J. ‘‘Spring Action.’’ 
General Electric Co., Appliance & Mer- 
chandising Dept., Bridgeport 2, Conn. 


PLUGS, EXPANSION 


Hubbard Spring Co., M. D., 


525 Centra) 
Ave., Pontiac 12, Mich. 


PLUGS, JACKS, RECEPTACLES and 
SOCKETS, RADIO 


Alden Products Co, Brockton 64P, Mass. 

Federal Telephone ‘and Radio Corp., 67 
Broad, New York 4 Y. 

Johnson Co., E. F., Waseca, Mina. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill, 

Millen Mfg. Co., Ine., James, 150 Ex- 
change, Malden, Mass. 


PLUGS and RECEPTACLES, POWER 


Arrow-Hart & Hegeman Electrie Co., 103 
Hawthorne, Hartford, Conn. 
Crouse-Hinds Co., Syracuse 1, N. Y. 


“*Condulets.”’ 


PLUNGERS, DASHPOT. See Carbon 
& Graphite 


PORCELAIN. See Ceramics. 


POSTS, BINDING 
Chase Brass & Copper Co., Ine., Water- 
Conn. 


bury 91, le 
Millen Mfg. Co., Ine., James, 166 Ex- 


change, Malden, Mass. 
POTENTIOMETERS. See Rheostats 
POTTING COMPOUNDS. 


ment; 


Bee Ce 
Wax and Compounds. 


POTS and LADLES, MELTING 

Prake Electric Works, Inc., 8656 Lincoln 
Ave., Chicago 18, Ill. 

Electric Soldering Iron Co., 284¢ 
W. Elm, Deep River, 

General Electric Me \, Se Deot., 
Schenectady 5, 

Sta-Warm Thectric coe “Dept. M, 565 N. 


Chestnut, Ravenna, Ohio. 
Vulcan Electric Co., Danvers 2, Mass. 


Ine., 


POWDERED METAL PRODUCTS 


(See also Bearings and Bushings; 
Contacts) 
Bound Brook oe: igo Deep Co., Bound 


Brook, N. 
Callite tate Corp., 544—89th, Union 
City, N. J. 
— - Co., Inc., P. R., Indianapolis 
Moraine Products Division, General Motors, 
Dayton, Ohio. 
Moulded Metals Co., Inc., 82 Sunset Ave., 
Watertown, Conn. 
Marys, Pa. 


Stackpole Carbon Co., St. 
(Iron Cores) 
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FOOT PEDAL 


WIRE STRIPPERS 


E-Z AUTOMATIC 


























WIRE STRIPPER 
Br WIRE STRIPPER a 
iv., on : ey 
a pi 
>. 
m 
Box 
D- lel 5 Aa 
5, Simple and efficient. As easy to operate COLONIAL 
ork as a pair of pliers. WIRE STRIPPER 
itn 2s tae fer resid Always ready for use. Its triplicate action ati : : 
-“ . Sr ee do oa of clamping the wire, cutting the insula- - a Se o. — 
tity work on a quality basis on all types tion and stripping is automatically timed the Colonial ate clockwise or aa 
w- of insulated wire from 8 gauge to the ~ _—— Sata cleans clockwise. Double-edge floating blades 
| Seo vthing in sight, No motor required. [the handles open. "Th Soccer seen, cotting chin. 4/00 
ont = This machine will instantly grip the wire, Will not crush stranded wire. inch of wire gauge. Precision plus! 
; cut the insulation, strip it off and release For years, this hand stripper has given 
T the wire—all in ONE simple foot pedal satisfactory service to users. Repeat or- SEND FOR CIRCULARS 
> movenent, ders attest to its superiority. ee a 
er- ; in your own shop on your own work. Send 
| RTS enone 
; that we may accurately gauge your needs 
ra) ; 2224 SOUTH STATE STREET CHICAGO lee: oe before shipping machine and instructions 
nd | 
: 
ss. e 
67 i 


IL 2 


PROVIDE D NGIN 
FROM 1 TO 120 SECONDS 


Fearures: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 


. @ STOPS 
R LOSSES 











making dies 
& templates 
on : 
Simply brash on right 
at the bench; ready 
fer the layout in a 
i few minutes. The 
: dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
e- same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 
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, Amperite REGULATORS are the simplest, lightest, cheapest, 
" and most compact method of obtaining current or voltage regu- 





lation . . . For currents of .060 to 8.0 Amps . . . Hermetically 
sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 


a Vdd CO., 561] Broadway, New York 12,N.Y 
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RAQOI 


““One Good Turn -or a Million” 


* Here, in expanded plant facilities, GRACOIL Coils and 
Transformers are expertly designed and built to exact speci- 
Plan your next product with GRACOILS. 


fications. 


' 
LOW VOLTAGE ae 
TRANSFORMER RELAY COIL 


POWER LAYER WOUND 
TRANSFORMER COIL 


““One Good Turn -or a Million” 


Write for New Circular— No Cost— No Obligation 


THE GRAMER COMPANY 


Established in 1935 


Clectrical Coils and Transformers 
2734 'N. PULASKI RD., CHICAGO 39, ILL. U.S.A. 
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POWDERS, METAL 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 

American Television & Radio Co., St. 
Paul 1, Minn. “ATR.’ 

Federal ‘Telephone and Radio Corp., 67 
Broad, New York 4 = 

—— Linze Co., 1815 Loc ust, St. Louis 

Mo. ‘‘Rectopacs.’ 

Maflory & Co., Inc., P. R., Indianapolis 

6, Ind. 


PRE-FINISHED METALS. See Steel, 
Commercial Grades and Forms 


PRESSES, HYDRAULIC 

Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. ‘‘HydrOILics,”’ 
**Multipress,’’ ““Multi-Units.’’ 

Hydraulic Press Mfg. Co., Mount Gilead, 
Ohio. “‘HPM,’’ ‘‘Fastraverse.’ 

Lake Erie Engineering Corp., Buffalo *17, 
x. TE. 


PRINT MACHINES, 
Brown, White 
Ozalid Wiy., General Aniline & Film 
Corp., Johnson City, N. 
Pease Co., C. F., 2605 W. 
Road, Chicago 18, ill. 


Black, Blue, 


” Irving Park 


PULLEYS, V-TYPE. 
Belt. 


See Drives, V- 


PUMPS 

Gast Mfg. Corp., 135. Hinckley St., Benton 
Harbor, Mich. (Vacuum) 

Pesco Products Co., 11610 Euclid Ave., 
Cleveland 6, Ohio (Hydraulic) 

Worthington Pump & Machinery Corp., 
Harrison, N. J. (Centrifugal, Hydrau 
lic, Kotary, Power and Vacuum). 
**Monobloc.”* 


PUSH BUTTON STATIONS 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

General Electric Co., Apparatus Dept., 
Schenectady 5, =z. 

Micro Switch Corp., Freeport, Ill. 

National Acme Co., 170 E. 131st, Cleve- 
land 8, Ohio. ‘‘Namco.’ 

Square D Co., 4040 N. Richards, Mil- 
waukee 12, Wis. 

Trumbull Electric Mfg. Co., 
Conn. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


Plainville, 


PYROMETERS, POTENTIOMETER 
Bristol Company, Waterbury 91, Conn. 
J-B-T Instruments, Inc., 437 Chapel, 
New Haven 8, Conn. 
Minneapolis-Honeywell Regulator Co,, 2685 
Fourth Ave., S., Minneapolis 8, Minn. 


REACTORS. See Transformers 


RECEPTACLES. See Plugs and Re- 
ceptacles; Sockets and Receptacles; 
Plugs, Jacks, etc. 


RECTIFIERS, DRY METALLIC 

Benwood-Linze Co., 1915 Locust, St. Louis 
3, Mo. (Selenium and Copper Sulphide) 

Cambridge Thermionic Corp., 445 Concord 
Ave., Cambridge 38, Mass. (Copper 
Oxide) 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill, (Selenium) 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. (Selenium) 

General Electric Co., Section A 11-1112, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. (Copper Oxide, Selenium) 
*“Tungar.’ 

Mallory Co., Inc., P. R., Indianapolis 6, 
Ind. (Magnesium Copper Sulphide) 

Radio Receptor Co., Inc., Dept. 8-10, 251 
W. 19th, New York 11, N. Y. (Selenium) 
**Selectron.” 

Richardson-Allen Corp., 15 W. 20th, New 
York 11, N. Y. (Selenium) 

Selenium Corp. of America, 1719 W. Pico 
Blvd., Los Angeles 15, Calif (Selenium) 
*"8.C.A.” 

Unimax Switch Div., W. L, Maxson Corp., 
460 W. 34th St., i‘ e 

Westinghouse Electric Corp., 

868, Pittsburgh 30, Pa. (Copper Oxide) 
**Rectox.”’ 


RECTIFIERS, MERCURY ARC 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, Ze 

General Electric Co., Schenectady 5, Z. 

Westinghouse Electric Corp., P. Ng "on: 
868, Pittsburgh 30, Pa 


REEL, CORD : 
Vacuum Cleaner Corp. of America, 1724 
W. Indiana Ave., Philadelphia 32, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 

REGULATORS. VOLTAGE. See also 
Transformers, Variable-Voltage) 
Burlington Instrument Co., 511 Fourth, 

Burlington, lowa. 


Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y 

General Electric Co. 
Schenectady 5, N. Y. 

R-B-M Division, Essex Wire Corp., Dept. 
D, Logansport, Ind. 

Sola Electric Co., 2525 Clybourn Ave., 
Chicago 14, Ill, 
Sorensen & Co., Inc., 

“*Increvolt.’’ 
Ward Leonard Electric Co., 
Mount Vernon, N. Y. 


Apparatus Dept., 


Stamford, Conn. 


34 South, 


RELAYS and CONTACTORS 

Adams & Westlake ,Co., Elkhart, Ind. 
(Mercury) ‘‘Adlake.’ 

Advance Electric & Relay Co., 1260 W. 
2nd, Los Angeles 26, Calif. 

Allen-Bradley Co., 1316 8. Second. Mil- 
waukee 4, Wis. 

American Gas Accumulator Co., Elizabeth, 
N. J. ‘‘Agastat.’’ 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal, 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Automatic Signal Div., Eastern Indus- 
om Inc., 120 Regent, East Norwalk, 
onn., 

Automatic Switch Co., 49-B E. 11t 
York, N. Y¥. re 

Automatic Temperature Control Co., Inc., 
Logan St. & Germantown Ave., Phila- 
delphia 44, Pa. 

Barber-Colman Co., Rockford, Ill, 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill (Mercury & 
Micro-adjustment) 

Cramer Co., R. W., River St., 
brook, Conn. (Time Delay) 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Durakool Inc., 1010 N. Main, Elkhart, 
Ind. (Mercury) 

Edison, Inc., Thomas A., Instrument Div., 
42 Lakeside Ave., West Orange, N. J. 
(Thermal) 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Federal Telephone and Radio Corp., 67 
Broad St., New York 4, N. Y, 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. 

Guardian Electric, 1627P W. Walnut, Chi- 
cago 12, Ill. 

Haydon Mfg. Co., Inc., 
(Time Delay) 

Leach Relay Co., 5915 Avalon Blvd., Los 
Angeles 3, Calif. (Electronic) 

Mercoid Corp., 4223 W. Belmont Ave., 
Chicago 41, Ill. 

Phillips Control Corp., 612 N. Michigan 
Ave., Chicago, Il. 

Potter & Brumfield Sales Co., 549 W. 
oe Blvd., Chicago 6, IIL 
R-B-M Division, Essex W ire Corp., Dept. 
D, Logansport, Ind. 

Roller-Smith Co., 1751 W. Market, Beth- 
lehem, Pa. 

Sigma Instruments, Inc., 60 Ceylon, Boston 
21, Mass. 

Sterling Engineering Co., Inc., Laconia, 


Center- 


Forestville, Conn. 


. 
Struthers-Dunn, Inc., 
(Mercury) 
Trumbull Electric Mfg. Co., Plainville, 
Conn. 
Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Time Delay) 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 
Zenith Electric Co., 152 W. Walton, Chi- 

cago, 


Philadelphia 7, Pa 


REMOTE CONTROLS. See Push But 
ton Stations; Relays and Con- 
tactors; Switches. 


RESISTANCE ALLOYS 

Driver-Harris Co., Harrison, N. J. 
“‘Chromax,’’ ‘‘Nichrome.’’ 

Hoskins Mfg. Co., Detroit 8, Mich. 
**Chromel.”’ 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 

General Electric Co., Appliance & Mer 
chandise Dept., Bridgeport 2, Conn. 

Ohmite Mfg. Co., 4806 Flournoy, Chicago 
44, Tl. ““Cordohm 


RESISTANCE WIRE. See Wire, Re- 
sistance. 


RESISTORS, INSTRUMENT and 
RADIO 

Aerovox Corp., — , Bedford, Mass. 
**Slideohm,”’ *+Pyrohi 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 12, 
N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., 285 N. 6th, 
Brooklyn, N. Y¥ 

Electrical Reactance Corp., 
ville, N. Y. ‘“‘Hi-Q.’ 

Hardwick, Hindle, Inc., Newark ‘ N. J. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 

Ohmite Mfg. Co., 4806 Flournoy, Chicago 
44, Il, “Brown Devil,”’ ‘Corrib,’ 
“Dividohm,”’ ‘‘Rite Ohm,”’’ “‘Wirewatt.’’ 

Sprague Electric Co., North Adams, Mass. 
**Koolohm.”’ 


Franklin- 
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@ PRECISION STRIPPING 
@ FAST WORKING 
@ EASY OPERATING | 


ORAM ihc 


The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter, stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 


Production Is Gaining At 


STAR PORCELAIN 
COMPANY 


Yes, we are slowly catching up on the volume of 
orders going through our plant. Although we still 
have a shortage of many materials, in some cases we 
have just what is required. That might happen to be 
the case with YOU. No harm inquiring! 


| Write for Dealership Plan 
WENCO MANUFACTURING CO. 


SIMPLEX WtRE STRIPPERS AND CUTTERS 
TOOLS © DIES * STAMPINGS © SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS | 
Fen eR REN A RE ALORA Ne PAIR EERE 
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ILSCO 


Electrical Lugs and Connectors 
ARE READY FOR ‘47 


Economical . . . dependable . . . precision 
engineered for 100% satisfactory service. 


FABRICATED TUBE PARTS 





There. Are 8 Kinds of Star Insulations 


. THERMOLAIN 5. No. 921 
A heat-resistant refrac- INSULATION 
tory insulation. Porous. Can be molded into dif- 
Withstands thermal ficult shapes. Strong, 
shock. dense, heat-resistant. 


UNDERWRITERS AND CANADIAN APPROVED 
WRITE TODAY for 48-page illustrated catalog. 
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Standard or items for your special purposes. 


ILSCO COPPER TUBE & PRODUCTS, Inc. 


Cincinnati 27, Ohio 











SOL-REX 


REG. U. 8. PAT. OFF. 


Miniature Incandescent Lamps 
for all purposes 


HERZOG 


MINIATURE ais ACLS 


12-23 JACKSON AVE LONG ISLAN 





. LAVOLAIN 


A dense semi-steatite of 
high mechanical and di- 
electric strength. 


. COMMERCIAL 


WHITE 


Most economical for use 
in most applications. 


. VITROLAIN 


Strong, dense, non-por- 
ous, moisture proof. High 
dielectric strength. 


. NU BLAC 


Will not soil in assem- 
bly or use. Excellent for 
wiring devices or novel- 
ties. 


. HUMIDOLAIN 


A highly porous porce- 
lain, suitable for many 
applications in humidi- 
fiers. 


. STEATITE 


Has a very low-loss fac- 
tor, making it well suit- 
ed for radio and televi- 
sion equipment. 


go? Sai a 


41 MUIRHEAD AVENUE 


TRENTON 9, N. J. 





STANLEY ARMOR CLAD TIPS 


H..... why—Stanley 
Armor Clad Tips are coated 
with a protective metal 
sheath. They never lose their 
shape. Corrosion is elimi- 
nated. No filing required. In- 
crease your soldering produc- 
tion time and minimize re- 


placements with Stanley 
Armor Clad Tips. A wide va- 
riety of sizes and shapes for 
Stanley and other standard 
makes of soldering irons. 
Write for illustrated folder. 
Stanley Tools, 
Connecticut. 


New Britain, 


STANLEY 


Trade Mark 


HARDWARE - HAND TOOLS - ELECTRIC TOOLS 





Skilled workers — Modern equipment — Trained 
supervision — and the close personal touch of the 
boss that keeps the job moving. 


Strip Resistors — Porcelain Heating Elements — 
Standard and Special Heating Elements. 


age ye yt 
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H. W. Tuttle & Company 


Adrian, Michigan 


| RHEOSTATS, 
RADIO 


| Mallory & Co., 


| General 


| Eaton Mfg. Co., 
| Garrett Co., 


| Chicago Rivet & Machine oo 


RIVETS. 





SAWS, COMMUTATOR. 


Stackpole Carbon Co., St. Marys, Pa. 
tees = Co., H. W., Adrian, Mich. 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. a 


RESISTORS, POWER CIRCUIT 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Electrical Reactance Corp., Franklinville, 
N. Y. **Hi-Q.”’ ’ 


General Electric Co., 
Schenectady 5, N. 
International Resistance Co., 401 wm. Broad, 

Philadelphia 8, Pa. 
ee & Co., ‘Ine., Py. 2. 
Ohmite Mfg. Co., 4806 Flournoy, Chi- 

cago 44, Ill. 

Sprague Electric Co., North Adams, Mass. 

“‘Koolohm,’’ ‘‘Megomax.’’ 

Ward Leonard Electric Co., 84 South, 

Mount Vernon, N. Y. 


Apparatus Dept., 


Indianapolis 


INSTRUMENT and 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 


Clarostat Mfg. Co., Inc., 285 N. 6th, 


Brooklyn, N. Y. 
Euclid Electric & Mfg. Co., 
Rd., Cleveland 17, Ohio. 
Hardwick, Hindle, Inc., Newark 5, N. J. 


1335 Chardon 


| Internatfonal Resistance Co., 401 N. Broad, 


Philadelphia 8, Pa. 
Inc., P. R., Indianapolis 
6, Ind. 
Ohmite Mfg. Co., 4806 Flournoy, Chi- 
eago 44, Ill 


Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 
waukee 4, Wis. 
Electrical Manufacturing Co., Lake at 
Fourth, Racine, Wis. (Foot & Knee 

Control) 
Electric we 
Schenectady 5, 


1316 8S. Second, Mil- 


Apparatus Dept., 


International idieas Co., 401 N. Broad, 


Philadelphia 8, Pa. 
National Electric Controller Co., 5309 
Ravenswood Ave., Chicago, Ill. 
Ohmite ps Co., 4806 Flournoy, Chicago 


4, Ill. 
| Rex Rheostat Co., Baldwin, L. 1., N. Y. 


Ward Leonard Electric Co., 384 South, 
Mount Vernon, N. Y. 


RINGS, COLLECTOR 

Hillsdale Commutator Co., Hillsdale, Mich. 

Makepeace Co., D. E., Attleboro, Mass. 
(Precious Metal) 

Wesche Electric Co., B. A., 1626 Vine, 
Cincinnati 10, Ohio. **Welco.”’ 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. (Precious Metal) 


| RINGS, RETAINER and SNAP 


Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. ‘Snap Clip.” 
Massillon, Ohio. 


1421 Chest- 


“Reliance.” 
Ine., George K., 
nut, Philadelphia 2, Pa. 


| National Lock Washer Co., Newark 5, 


N. J. 
Waldes Kohinoor, Inc., 47-10 Austel Place, 
Long Island City 1, N. Y. ‘‘Truare.” 


RIVET SETTING MACHINES 


9609 W. 
Jackson Blvd., Bellwood, 
Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 


See Fasteners. 


ROLLER BEARINGS. 


See Bearings, 
Ball and Roller. 


| ROTARY CONVERTERS. See 


Generators. 


RUBBER and RUBBER PRODUCTS 
Goodrich, B. F., Dept. EM-17, Akron, 


Ohio. 
United States Rubber Co., 1230 Avenue 


of the Americas, New York 20, N. Y. 


See Com- 


mutator Saws and Slotters. 


| SCREW-DRIVING MACHINES 


Lead-All Products Co., 24 E. 2ist, New 
York 10, N. Y. 


SCREW MACHINE PRODUCTS (See 
also Fibre; Plasties 
a % | & Co., Inc., 70 Baker, Providence, 


Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 

National Acme Co., 170 E. 181st, Cleve- 
land 8, Ohio. 

Peck Spring Co., Plainville, Conn. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Ce- 
ment; Waxes and Oompounds. 


SEALS, OIL and GREASE 

Garlock Packing Co., Palmyra, N. Y¥. 
**Klozure.’ 

Gits Bros. Mfg. Co., 1840 8. Kilbours 
Ave., Chicago” 23, Ti. 


SELECTOR SWITCHES. See Switches. 


SELENIUM RECTIFIERS. See Recti- 
fiers, Dry Metallic. 


SEQUENCE CONTROLS. See 


Switches; Timers. 


SHAFTING, FLEXIBLE. See Flexible 
Shafting. 


SHEETS, ELECTRICAL. 


Electrical. 


See Steel, 


SHUNTS, INSTRUMENT. 
ments and Accessories. 


See Instru- 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


SILK, VARNISHED. 
Insulating. 


SILVER and SILVER ALLOYS (See 
also Contacts) 
(For Solder, see Brazing Alloys, Silver) 
— & Co., Inc., 118 Astor, Newark 5, 


. Jd 
—— Co., C, 8., 238 Spring, New 


ork 13, N. . 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

a ye Harman, 82 Fulton, New York 


paket Co., D. E., Attleboro, Mass. 
a ay Oy Co., Ine., P. R., Indianapolis 
. nd, 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


SLEEVE BEARINGS. See Bearings 
and Bushings. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Varnished. 


SLEEVING and TAPE, ggg 

Insulation Manufacturers Corp., 565 
Washington Blvd., Chicago 6, Tl. 

Mitchell-Rand Insulation Co., Ine., 52 
Murray, New York 7, N. Y. 


See Fabrics, 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics, 
Insulating; Mica; Paper, Insulating; 
Tubing & Sleeving, Varnished. 


SLOTTERS, MICA. See Commutator 
Saws and Slotters, 


SOCKET SCREW and WRENCH KITS 
Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘‘Hallowell.”’ 


SOCKETS and RECEPTACLES, 
INCANDESCENT LAMP 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Drake Mfg. Co., 1713 W. Hubbard, Chi- 
cago 22, Ill. (Pilot) 

General Electric Co., Appliance & Mer- 
chandising Dept., Bridgeport 2, Conn, 
McGill Mfg. Co., Inc., Valparaiso, Ind. 

**Levolier.”’ 


SOCKETS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


SOCKETS and ADAPTERS, RADIO. 
See Plugs, Jacks, Receptacles, 
Sockets. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing 
Alloys) 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 89, Ill, “‘Acid-Core,” ‘‘Rosin- 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 
ney Battery & Mfg. Co., North East, 


a. 

du Pont de Nemours, Inc., BE. 1., Wilming- 
ton 98, Del. 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 89, Il. 

Ruby Chemical Co., 60 McDowell, Co- 
lumbus 8, Ohio. 


SOLDERING IRONS 
American Electrical Heater Co., Detroit 2, 


Mich, 

Electric Soldering Iron Co., Inc., 2846 w. 
Elm, Deep River, Conn. ‘‘Esico.’ 

General Electric Co., A aratus Dept., 
Schenectady 5, N. Y. “‘Calrod.” 

Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 

Ideal Industries, Inec., 1008 Park Ave., 
ne, lm. “Thermo-Grip” Grip 
‘ools. 


ELECTRICAL MANUFACTURING 


AAO ee nate nS 


aokerte 


eR CRE A SEAS BA sie EE INR rn Se 






















MERCURY - 
SWITCHES 


are used in all Mercoid Controls 
They assure better control performance 
and longer control life. That is why 
Mercoid Controls rate a very high 
percentage of customer satisfaction 
-a good reason for featuring- 


MERCOID 
CONTROL 






MAGNET TYPE 


TILTING TYPE 


THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO 41, ILLINOIS 


FASTER and BETTER 
WIRE STRIPPING 





















. In buying springs, values and prices are 
two quite different things. On your spring 

: ; purchases, do not be penny wise and pound 
in 1947 with foolish, for in the end = springs are 
seldom economical. What does a spring 

aoe ‘anaes | cost if it fails? The reputation of the spring manufacturer 
is the one true and final guarantee of quality. A spring 

With rugged construction, | | which will pass inspection requires relatively little skill, 
precision adjustments and but building a spring which will indefinitely perform a given 


eter he het | function is a genuine art. You may take it as a maxim that 





pleasing hundreds of users | | you can always find a lower price. But with springs, per- 
over a period of 20 con- haps more than with any other component part, you never 
secutive years. get a higher degree of performance than you actually 
Write for complete information—sending wire samples—no obligation. pay for. 
1729 Eastham Ave. 
WIRE STRIPPER CO. E. Cleveland, Ohio At Reliable, spring experts in evety department are thor- 





oughly schooled to give you the TOP spring for the purpose, 
at the LOWEST cost at which anybody can furnish you 
that kind of spring. 





Send for latest Reliable Bulletins. 


|THE RELIABLE SPRING & WIRE FORMS CO. 


# Quality coil bases, Kraft, Fish} + | 3167 Fulton Rd. Cleveland 9, Ohio 
Paper, Cellulose Acetate, Com- } 
binations. Spirally wound for ¥ 
strength. Weight and space }‘ 
saving. Any ID or OD, round, 
square, rectangular. To your 
specifications. Send for samples. 


5 Ask for mandrel list. 
iE Nearly 1000 sizes 


Representatives in Principal Cities 


ee 
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PRECISION PAPER TUBE CO. 


Also Precision Bobbins, Coil Forms, Spools 
2035 W. CHARLESTON ST., CHICAGO 47, ILL. 









®@ Paramount Paper 
Tubes are used in 
the transformers of 
the speakers in sev- 
eral Stewart-Warner 
table model radios. 
The Stewart-Warner 
No. 9022B is shown. 


STEWART-WARNER 


ases Paramount Paper Tubes 


@ This is typical of the wide use of 

PARAMOUNT paper tubes by leading 

manufacturers of electrical, radio and 

electronic products. With over 15 years 

of specialized experience, PARAMOUNT 

can produce exactly the shape and size 

tubes you need for coil forms or other 

uses. Square, rectangular, or round. Hi- 

Dielectric, Hi-Strength. Kraft, Fish Paper, 

Send for Red Rope, or any combination, wound 

FREE on automatic machines. Tolerances plus 

ARBOR LIST or minus 002 ”, Made to your specifica- 
ht Ques tions or engineered for you. 


1N00 Sizes INSIDE PERIMETERS FROM .592" to 19.0" 


PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Indiana 
Manufacturers of Paper Tubing for the Electrical Industry 


Uniform in Size 
Uniform in Quality 


Colonial Porcelain is accurately made to your speci- 
fications and burned in gas-fired, temperature con- 
trolled kilns. That is why each piece of finished Colo- 
nial Porcelain comes within acceptable tolerances. 


If you need porcelain parts for your products, why 
not send us samples or drawings for our price 
estimates? No obligation. 


Glonial 


PORCELAIN 
MADE TO ORDER “Z 


The Colonial Insulator Co. 
907 Grant St., Akron, Ohio 
Chicago Office: 2753 W. North Ave. 





Sound Equipment Corp. of Calif., 38903 
San Fernando Road, Glendale 4, Calif, 
“*Kwikheat.”’ 

Vulean Electric Co., Danvers 2, Mass. 
“*Mercury.”’ 


SOLDERLESS CONNECTORS. See 
Connectors, Wire & Cable 


SOLENOIDS 

Automatic Switch Co., 49-B E. 1lth, New 
York, N. Y. 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Eastern Air Devices, Inc., 132 Flat- 
bush Ave., Brooklyn 17, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Guardian Electric, 1627P W. Walnut St., 
Chicago 12, Ill. 

Jefferson Electric Co., Bellwood, Ill. 

National Acme Co., 170 E. 131st, Cleve- 
land 8, Ohio. ‘‘Namco.” ° 
Phillips Control Corp., 612 N. Michigan 
Ave., Chicago, Ill 

Struthers-Dunn, Inc., Philadelphia 7, Pa. 

West Coast Electrical Mfg. Co., 10008 
8S. Main, Los Angeles 8, Calif. ‘‘Wesco.”’ 


SPEED INDICATORS. See 


Tachometers. 


SPEED REDUCERS 
For Motorized Units, see Original 
Equipment, Motor Specifications, 
elsewhere in this issue. 

ee Co., 556 W. Monroe, Chicago 


SPLICING GUM and TAPE. Sce 
Tape, Friction and Splice. 


SPRINGS, COIL and FLAT 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

American Steel & Wire Co., Cleveland 
Ohio. “USS.” 

Barnes Co., Wallace (Div. 
Spring Corp.), Bristol, Conn 

Cuyahoga Spring Co., 10270 Berea Road 
Cleveland 2, Ohio. 

Garrett Co., Inc., George K., 1421 Chest 
nut, Philadelphia 2, Pa. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., Chi 
cago 14, Ill. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Instrument Specialties’ Co., Ine., 254 
Bergen Blvd., Little Falls, N. J. 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, TI. 

Peck Spring Co., Plainville, Conn. 

Raymond Mfg Co., Div., Associated 
Spring Corp., Corry, Pa. 

Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, Ohio. 


Associated 


STAINLESS STEEL. See Steel, 
Commercial Forms and Grades 


STAMPINGS, METAL 

Accurate Spring Mfg. Co., 3817 W. Lake 
Chicago 24, Ill. 

American Brass Co., Waterbury 88, Conn 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Chase Brass & Copper Co., Ine., Water 
bury 91, Conn 

Dante Electric Mfg. Co., Bantam, Conn 

Colgate Mfg. Corp., Amityville, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Freeway Washer & Stamping Co., 4911 
Grant Ave., Cleveland 5, Ohio. 

Gibson Co., William D. (Div., Asso 
elated Spring Corp.), 1800 Clybourn 
Ave., Chicago 14, Ill. 

Garrett & Co., Inc., George K., 1421 Chest 
nut, Philadelphia 2, Pa. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Instrument Specialties Co., Inc., 254 Ber 
gen Blvd., Little Falls, N. J. 

- & Co., Inc., 70 Baker, Providence, 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 

Raymond Mfg. Co., Div., 
Spring Corp., Corry, Pa. 

Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, Ohio. 

on Mfg. Co., 18 Mill, Waterbury 91, 
Yonn 

Wenco —, pes 1136 W. Hubbard, Chi- 


Associated 


tary Road, Buffalo 17, N. Y. 
Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. ‘“‘Presteel.”’ 


STAMPINGS, NON-METALLIC 
. N. 8., 9 Montgomery, Hillside, 
(Fibre) 
Freeway Washer & Stamping Co., 4911 
Grant Ave., Cleveland 5, Ohio (Plastics) 


STARTERS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers 
Motor. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and 


Grades 
Alloy (A) 
Bars (B) 
Carbon 
Coated 
Sheets and Strips 
Enameling 
Stainless (N) 
Cold Relled Only (O) 
Tubing (T) 
(See also Steel, Electrical; also Wire, 
Steel) 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (8-CO) 
(Spring) 

Carnegie-Illinois Steel Corp., 619 Carnegie 
Bldg., Pittsburgh 30, Pa. “USS,” 
**Vitrenamel”’ (B-AC) (8-ACDEN> 
(T-ACN) 

Carpenter Steel Co., 115 W. Bern, Read- 
ing, Pa. (T-N) 

Cold Metal Products Co., Youngstown 1, 
Ohio. ‘“‘CMP Thinsteel’’ (S-ACNO) 
Follansbee Steel Corp., Pittsburgh 30, Pa. 

(S-CO) (Clad) 

Granite City Steel Co., Granite City, Il 
(S-CEN) (Clad) 

Republic Steel Corp., 3100 E. 45th, Cleve- 
land 4, Ohio. “Enduro,” ‘‘Paintlok,”’ 
“Toncan Iron” (B-AC) (S-ACDN) 
(T-ACN) 

Superior Steel Corp 
“*SuVeneer.’ 

Superior Tube Co., 
(T-ACN) 

Roebling’s Sons Co., John A. Trenton 2, 
VN. J 


Carnegie, Pa. (5S) 


Norristown, Pa. 


Ryerson & Son, Inc., Joseph T., Chicago, 
lll. (BS-ACIEN) (T-ACN) 

Thomas Steel Co., Warren, Ohio. 
‘“‘Thomasstrip’’ (S-ACDO) 

Timken Roller Bearing Co., Canton 6, 
Ohio (B-A) (T-AC) 

Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. ‘*Presteel’” 
(S-ACO) 


STEEL, ELECTRICAL (Silicon), 
Sheets and Strips 

Carnegie-Illinois Steel Corp., 619 Carnegie 
Bidg., Pittsburgh 30, Pa. ‘‘USS.” 

Carpenter Steel Co., 115 W. Bern, Read 
ing, Pa. F 

Follansbee Steel Corp., Pittsburgh 30, Pa 

}ranite City Steel Co., Granite City, Tl 

Republic Steel Corp., 3100 E. 45th, Cleve- 
land 4, Ohio. 


STRAIN RELIEFS. See Grips and 
Clamps, Stain Relief. 


STRIPPERS, WIRE 

Ideal Saderienet Inc., 1008 Park Ave., 
Sycamore, IIl. : 

Lead-All Products Co., 24 E. 2lst, New 
York, 10, N. Y. : 

Pyramid Products Co., 2224 S. State 
Chicago 16 Ill. ‘‘Colonial. a 

Wenco Mfg. Co., 1136 W. Hubbard, Chi 
cago 22, Ill. *‘Simplex.”’ 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland, Ohio. ‘‘Speedcraft. 


STRIPPING and CLEANING COM- 
POUNDS . 
Oakite Products, Inc., 18-H Thames, New 

York 6, N. Y 


STRIPS, BLOCKS and BOARDS, 
TERMINAL a 

Aircraft-Marine Products, Inc., 1521 35 N. 
Fourth, Harrisburg Pa. “AMP. 

Baer Co., N. S., 9 Montgomery, Hillside, 
N. J. 

Burke Electric Co., 3612 W. 12th, Erie, 
a. 

Cambridge Thermionic Corp., 445 Concord 
Ave., Cambridge 38, Mass. . 
Chase Brass & Copper Co., Inc., Water 

bury 91. Conn. 

Federal Telephone and Radio Corp., 6T 
Broad, New York 4, N. Y. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. z 

Millen Mfg. Co., Inc., James, 150 Ex 
change, Malden, Mass. S 

Northern Industrial Chemical Co., 7 
Elkins, South Boston 27, Mass. 

Trumbull Electric Mfg. Co., Plainville, 
Conn. 


SUPPORTS, CABLE. See Wire « 
Cable Loop Supports. 


SWITCHES, AUTOMATIC and 
MANUAL 

Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic ( 
Mercury 
Pressure (Diaphragm) 
Thermal 
Time 
Transfer 
Vacuum 
Canopy and Fixture 


Foot 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
ane (0) 
Push Button Snap 
(Toggle, Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord Snap (T) 
Push Button Station (Ww) 
(See also Circult Breakers; Push Button 
Stations; Controllers, Motor; Relays; 
Timers) 
Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. (ACEFIJPR) 


ELECTRICAL MANUFACTURING 
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SUPPLYING 


WASHERS ana STAMPINGS B 


OF EVERY 
DESCRIPTION 
FOR EVERY 
PURPOSE... 
UTILIZING 
MORE THAN 














22,000 SETS 
OF DIES 


Let Us Quote 
On Your Needs! 










RELAYS 


TELEPHONE TYPE, D.C.—A.C. 
MIDGET TYPE—AIRCRAFT 
SPECIALS 


ENGINEERED TO YOUR REQUIREMENTS 


Sterling Engineering Cx Bae. 


LACONIA, N. H. 






SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 
Modern plant equipped to 


produce accurate work in 
all metals. 












Send your specifications to 
us for prompt estimates 
without obligation. 









LINDEN & CO., Inc. 
70-82 Baker Street 
Island * 







Providence, Rhode 
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MILWAUKEE 7, 
WISCONSIN 


The World’s 
Largest Producer 
of Washers 


WASHER 


2200 SOUTH BAY STREET 





VITREOUS ENAMELED REX ROUND RHEOSTATS 


7 Sizes from 50 to 500 W 
SPRING HINGED CONTACT wARM 
Uniform and unchangeable contact pressure. 
asy and smooth operation. 
‘one Catalog #4 
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PHOSPHOR BRONZE 
WIRES 
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The production of “Elephant Brand” Phosphor Bronze 


Wire has been completely controlled by us from ingot 
to finished size, since 1874. It is a true bronze wire, con- 
taining nothing but virgin copper, tin, and phosphorous. 
The introduction of phosphorous into this composition 
reduces the oxides and, with the purified metals, forms 
a most homogeneous and uniform alloy. These essential 
factors are established scientific facts, and have proven 
= superiority of “Elephant Brand” Phosphor Bronze 
ire. 


This wire contains no zinc—which eliminates the danger 
of season-cracking, thus has the highest fatigue limit. It 
is made in various tempers to meet specific requirements. 
“Elephant Brand” Wire is drawn accurately to size, is 
absolutely uniform throughout the coil, and will not 
season crack, regardless of the time that it is carried in 
stock. All wire can be supplied bright annealed. 
Available in the following forms: 


Round Wire: In coils for spring manufacturers 
Flat Wire: In coils or lengths 
Tinned Binding for armature work 
Straightened (Round) in lengths 


in USA Established 1874 
PHILADELPHIA 46, PA. 


Ltr 


2200 WASHINGTON AVENUE 











| Durakool, 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. (ACDHK- 


MPRT) 

Automatic Switch Co., 49-B E. llth, New 
York, N. Y. (CHR) 

Automatic Temperature Control Co., Inc., 


Logan St. & Germantown Ave., Phila- 
delphia 44, Pa. (CFG) 
Clare & Co., C. P., 4719 W. Sunnyside 


Ave., Chicago 30, Ill. (N) 

Cramer Co., R. W., River St., Centerbrook, 
Conn. ‘“‘Sauter’’ (G, 

Crouse-Hinds Co., Syracuse 1, N. Y. (PR) 

Inc., 1010 N. Main, Elkhart, 
Ind. (D) 

Edison, Inc., Thomas A., Instrument Div., 
42 Lakeside Ave., West Orange N. J. 


(F) 

Euclid Electric & Mfg. Co., 1335 Chardon 
Road, Cleveland 17, Ohio (Euclid) 
(LRW) 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. (D) 


| Federal Telephone and Radio Corp., 67 


Broad St., New York 4, N. Y. (NS) 
Fenwal, Inc., 51 Pleasant, Ashland, Mass. 


‘‘Thermoswitch’”’ (F) . 
Friez Instrument Div., Bendix Aviation 
Corp., 1456 Taylor Ave., Baltimore 4, 
Md. “ Amptrol.’’ 
| General Electric Co., Section 676-145 


Apparatus Dept., Schenectady’ 5, N. Y. 
**Switchette’’ (ACDEFGHKMOPRST) 
Guardian Electric, 1627P W. Walnut 8t., 
Chicago 12, Ill. (DF HN) 

Heinemann Electric Co., 99 Plum, Trenton, 
N. J. ‘‘Heceo’’ (0) 

Ideal Industries, Inc. 1008 Park Ave., 
Sycamore, Ill. (L) 

J-B-T Instruments, Inc., 437 Chapel, New 
Haven, Conn. (8S) 


Jefferson Electric Co., Bellwood, Ill. 
(ADEFP) 

Littelfuse, Inc., 4793 N. Ravenswood 
Ave., Chicago 40, Ill. (D) 

McGill Mfg. Co., Inc., Valparaiso, Ind. 
“*Levolier,”” ‘“Twi-Lite’’ (KP) 

| Mallory & Co., Ine., P. K., Indianapolis 

| 6, Ind. (GNPS) 

Master Electric Ce., Dayton 1, Ohio (C) 

Mercoid Corp., 4223 W. Belmont Ave., 
Chicago 41, Ill (ACDEF) 

Micro Switeh Corp., Freeport, Ill. ‘‘Temp 





Cop” (BFLS) 
Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave. 8., Minneapolis 8, Minn. 


*‘Con-Tac-Tor’’ (BDEF) 
National Acme Co., 170 E. 131st, Cleve- 
land 8, Ohio. ‘“‘Namco’’ (BP) 


Ohmite Mfg. Co., 4806 Flournoy, Chicago 
44, Ill. (8) 

Photoswitch, Inc., 77 Broadway, 
bridge 42, Mass. (AP) 

R-B-M Division, Essex Wire Corp., Dept. 
D, Logansport, Ind. (CK) 

Robertshaw Yhermostat Co., 
Pa. (FM) 

Roller-Smith Co., 1751 W. Market, Beth- 
lehem, Pa. (S) 

Slater Electric & Mfg. Co., Dept. A, 56th 

z=; 


Cam- 


Youngwood, 


St. & 37th Ave., Woodside, N. 
(P-Rotary) 

Spencer Thermostat Co., 112 Forest, 
Attleboro, Mass. **Klixon” (EF) 


Square D Go., 4040 N. Richards, Milwau- 
kee 12, Wis. (ACEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa. 
(P+Slide) 

om. Inc., Philadelphia 7, Pa. 
( 


=. Inc., Dept. H, Ashland, Mass. 

(G) 

Trumbull Electric Mfg. Co., Plainville, 
Conn, (CFOP) 


Tuttle & Kift, Inc., 1823 N. Monitor Ave., 
Chicago 39, Til. (M) 

Unimax Switch Div., W. L. Maxson Corp., 
460 W. 34th, New York 1, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (ACEFP) 

Westinghouse Electric Corp., P. O. Box 
866, Pittsburgh 30, Pa. (ACFGHOP) 


Zenith Electric Co., 152 W. Walton, 
~ Chicago, Til. (CGH) 
TACHOMETERS 

Bristol Co., Waterbury 91, Conn. 


Electric Auto-Lite Co., Toledo 1, Ohio. 
Reliance Electrie & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. 


Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 

TAGS, TERMINAL 

National Band & Tag Co., Dept. 9-389, 
Newport, Ky. 

TAPE, ADHESIVE and COIL 
FASTENING 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Minnesota Mining & Mfg. Co., St. Paul 


6, Minn. “Scotch.”’ 

TAPE, INSULATING. See Fabrics, 
Insulating; Sleeving and _ Tape, 
Asbestos; Tape, Friction and 
Splice; Tape &- Sheeting. 

TAPE, FRICTION and SPLICE 
General Electric Co., Appliance & Mer- 
chandise Dept., Bridgeport 2, Conn. 
— B. F., Dept. EM-17, Akron, 

0. 
Insulation Manufacturers Corp., 565 W. 
} Washington Blvd., Chicago 6, Ill. 
Mitchell-Rand Insulation Co., Inc., 51 


Murray, New York 7, N. Y. 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 





ELECTRICAL MANUFACTURING 


TAPE, MAGNETIC RECORDING. See 
Magnetic Recording Tape. 


TAPE, MICA. See Mica. 
TAPE and SHEETING, SYNTHETIC 
RESIN 


New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘‘Vartex.’’ 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 


TEMPERATURE CONTROLS. 
Switches; Thermostats. 


See 


TERMINAL BLOCKS. See Strips, 


Terminal. 

TERMINALS. See Lugs and 
Terminals. 

TESTING INSTRUMENTS. See 


Instruments, 
THERMAL SWITCHES. See Switches. 


THERMOCOUPLES 
General Electric Co., 

Schenectady 5, N. Y. 
Hoskins Mfg. Co., Detroit 8, Mich. 


Apparatus Dept., 


J-B-T Instruments, Inc., 437 Chapel, 
New Haven 8, Conn. 
Littelfuse, Inc., 4793 N. Ravenswood 
Ave., Chicago 40, IIl. 
Rockbestos Products Corp., 830 Nicoll, 


New Haven 4, Conn. 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


0. Box 


THERMOMETERS 

Electric Auto-Lite Co., Toledo 1, Ohio. 

United States Gauge Div., American Ma- 
chine & Metals, Inc., Sellersville, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 
**Max-Min.”’ 


THERMOPLASTIC WIRE. 
and Cable, Insulated. 


See Wire 


THERMOSTATIC .BIMETALS 
Brainin Co., C. 8S., 233 Spring, 
York 13, N. Y. 


New 


Detroit 9, Mich. 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. ‘*Truflex.”’ 
Makepeace Co., D. E., Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. ‘*Wilco.”’ 


THERMOSTATS 

Barber-Colman Co., Rockford, Ill. 

Bristol Co., Waterbury 91, Conn. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Master Electric Co., Dayton 1, Ohio. 

Mercoid Corp., 4223 W. Belmont 
Chicago 41, Ill. ‘‘Sensatherm.”’ 

Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave. Minneapolis 8, Minn. 

Robertshaw Thermostat Co., Youngwood, 


Ave., 


Pa. 

Smith Control & Instrument Corp., 1329 
Highland Ave., Needham 92, Mass, 

Spencer Thermostat Co., 112 Forest, Attle- 
boro, Mass. ‘‘Klixon.” 

Thermostats, Inc., 386 First, San Francisco 
5, Calif. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


TIME SWITCHES. See Switches. 


TIMERS, ELECTRONIC 

Automatic Temperature Control Co., Inc., 
Logan St. & Germantown Ave., Phila- 
delphia 44, Pa. 

Photoswitch, Inc., 77 Broadway, 
bridge 42, Mass. 


Cam- 


TIMERS, SYNCHRONOUS MOTOR 
Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 


Automatic Temperature Control Co., Inc., 
Logan St. & Germantown Ave., Phila- 
delphia 44, Pa. 

Cramer Co., RK. W., River St., Center- 
brook, Conn. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Hansen Mfg. Co., Inec., Princeton 3, 
Ind. ‘‘*Synchron.”’ 


Haydon Co., A. W., Waterbury 32, Conn. 
“Circle B.” 
Haydon Mfg. Co., Inc., Forestville, Conn. 


Mercoid Corp., 4228 Belmont Ave., Chi- 
cago 41, Ill. 
Potter & Brumfield Sales Co., 549 W. 


Washington Blvd., Chicago 6, Ill. 


Square D Co., 4040 N. Richards, Milwau- 


kee 12, Wis. 
Struthers-Dunn, Inc., Philadelphia 7, Pa. 
H, Ashland, Mass. 


Telechron,’Inc., Dept. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
Zenith Electric Co, 152 W. Walton, 


Chicago, Ill. 
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Resistance values from frac- 
tion ofan ohm to 15,000 ohms 
per windinginch. 22 watts 
per winding in free air; 5 
watts when mounted flush 
on metal radiating surface. 


% Clarostat Series MMR bake- 
lite-insulated metal-clad resis- 
tors are definitely COOLER 
than any other similar types. 
SIZE FOR SIZE; or putting it 
another way, these resistors 
will DISSIPATE MORE POWER 





o CLAROSTAT MFG. CO., Inc. - 285-7 N 


for the same temperature rise, 
SIZE FOR SIZE, 


“-* 

That's our statement. We 
invite your own tests. Sample 
on request if you write on 
your business letterhead. Also 
detailed literature. 
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Long Trouble- 
Proof Service 
Assured with 


Zenith Magnetic 
Switches - 


Heavy Duty 
oy 





ZENITH Magnetic Contactors, 30 to 300 
amp., AC, 1, 2, 3 pole, 30 to 200 amp., 1, 2 
pole. Electrically held. For use with Time 
Switches, Flashers, Bombarders, etc. Will not 
overheat in continuous 24-hr. duty. Send for 
complete Catalog. 


ZENITH ELECTRIC CO. 


152 W. Walton Street 
Chicago 10, Illinois 
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| FASTER 
BETTER 
| and aa LOWER COSTS 








HULLHORST Mica Undercutter 


Available for immediate delivery. 


A production machine for manufacturers 
and service shops — undercuts up to 100 
Commutators per hour. This model has a 
capacity up to 5 H. P. D. C. Motors — any 
shaft length. Mountings for centered or 
centerless shafts. 


Precision built for continuous operation. 
Spindle speeds from 2500 to 40,000 R. P. M. 
Use standard high speed steel saws or the 
new Tungsten carbide saws. 


Write for full details 
Other models available 


The Hullhorst Micro Tool Co. 


Division of Toledo Standard Commutator Co. 
2242 Smead Avenue 
Toledo 6, Ohio 





for HIGHEST PRODUCTION 


and LOWER COSTS 





Photo courtesy of EMERSON Radio & Phonograph Corp. 


wiy ARE CORWICO wike propucts 
SPECIFIED BY THIS LARGE RADIO 
MANUFACTURER ? 


Because their ENGINEERING Department values 
their faithful performance of the requirements of 
insulation resistance and voltage breakdown... 

Because their PRODUCTION Department finds that 
they possess the essential qualities which per- 
mit easy pushback or mechanical stripping . . . 

Because their PURCHASING Department finds that 
these quality products, backed by dependable 
service, are sold at prices that spell true 
economy... 


CORNISH WIRE CO., wc 


1A et) 


TRACING CLOTH and PAPER 

Arkwright Finishing Co., Providence, R. I. 

Holliston Mills, Inc., Norwood, Mass. 

Keuffel & Esser Co., Hoboken, N. J. 
“‘Albanene,”’ ‘‘Phoenix.’’ 

Ozalid Div., General Aniline & Film 
Corp., Johnson City, N. Y. 

Post Co., Frederick, 3650 N. 
Ave., Chicago 18, Ill. 


Avondale 


TRANSFER SWITCHES. See Switches. 


TRANSFORMERS, 
BALLAST. 
Auxiliaries, 


FLUORESCENT 
See Fluorescent Lamp 


TRANSFORMERS, INSTRUMENT 
CURRENT 
‘—- F aaa Corp., 35 Water, Cuba, 


Co., 


Telephone and Radio Corp., 67 
| Broad, New York 4, N. Y. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. ° 
Standard Transformer Co., Ohio 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


Dano Electric 
Conn. 
Federal 


93 Main, Winsted, 


Warren, 


TRANSFORMERS, POWER CIRCUIT 
Acme _ Corp., 35 Water, Cuba, 


Dano Electric Co., 93 Main, Winsted, 
Conn, 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Dongan Electric Mfg. Co., 2979 Franklin, 
Detroit 7, Mich. 
General Electric Co., Dept., 

Schenectady 5, N. Y. 
| Gramer Co., 2734 N. Pulaski Road, Chi- 
|} cago 39, Ill. *‘Gracoil.” 
| Jefferson Electric Co., Bellwood, Ill. 
Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 8, N. J. “NWL.” 
Sola Electric Co., 2525 Clybourn Ave., 
Chicago 14, Il. 
Standard Electrical Products Co., 401 
Linden Ave., Dayton 3, Ohio ‘‘Staco.”’ 
Standard Transformer Co., Warren, Ohio. 
| Wagner Electric Corp., 6454 Plymouth 
|  Ave., St. Louis 14, Mo. 
Westinghouse Electric Corp., P. O 
868, Pittsburgh 30, Pa. 


Apparatus 


Box 


TRANSFORMERS, RADIO CIRCUIT 
Acme Electric Corp., 35 Water, Cuba, 


N. Y. 
| Dano Electric Co., 93 Main, Winsted, 


Conn. 

| Davis & Co., 
Kentland, Ind. 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 

Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, Ill. ‘‘Gracoil.’’ 

Jefferson Electric Co., Bellwood, III. 

Millen Mfg. Co., Inc., James, 150 
Exchange, Malden, Mass. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. “NWL.” 

Sola Electric Co., 2525 Clybourn Ave., 
Chicago 14, Ill, 

Standard Electrical Products 
Linden Ave., Dayton 3, Ohio 


Dean W., 1006 First, 


Co., 401 
**Staco.”’ 


—_— VARIABLE VOLT- 


Sola Electric Co., 
Chicago 14, Ill. 
Sorensen & Co., Inc., Stamford, Conn. 
Standard Electrical Products Co., 401 
Linden Ave., Dayton 3, Ohio. “‘Staco.”’ 


2525 Clybourn Ave., 


TRUCKS, HYDRAULIC LIFT (Hand) 
West Bend Equipment Corp., 233 Water, 
West Bend, Wis. 


TUBES, CATHODE RAY 
General Electric Co., Electronic 


Dept., 
Thompson Rd., Syracuse, N. Y 


TUBES, ELECTRON (industrial) 
Federal Telephone and Radio Corp., 67 
Broad St., New York 4, N. Y. 

General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse, N. Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


TUBES, METALLIZED GLASS. See 


Glass, Technical. 


TUBES, 
Photoelectric 


PHOTOELECTRIC. 
Cells & Tubes. 


See 


TUBING, ALUMINUM. See Aluminum. 


TUBING, BERYLLIUM COPPER 


Superior Tube Co., Norristown, Pa. 


TUBING, 
COPPER. 
Copper. 


BRASS, BRONZE and 
See Brass, Bronze and 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. See 
Laminated Metals. 


| TUBING, MAGNESIUM. See Magne- 


sium, 


TUBING, MICA. See Mica. 


TUBING, 
ALLOY 

American Bass Co., 
**Anaconda.”’ 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. “‘Inco,”’ ‘‘Inconel,’’ 
**Monel.”’ 

Superior Tube Co., 


NICKEL NICKEL 


Waterbury 88, Conn. 


and 


Norristown, Pa. 


TUBING, PAPER 

Paramount Paper Tube Corp., 612 
Lafayette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 


TUBING, SILVER. See Silver and Sil- 
ver Alloys. 


TUBING, STEEL. See Steel, Commer- 
cial Grades and Forms. 


TUBING and SLEEVING (Extruded 
Plastios) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ““Turbo.” 

General Electric Co., Plastics Div., Chemi- 
cal Dept., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6. IIL. 
Irvington Varnish & Insulator Co., 

Irvington 11, N. J. ‘“‘Fibron.’’ 

Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
*‘Natvar.” 

National Vulcanized Fibre Co., 
ton 99, Del. 

New Jersey Wood Finishing Co., 
bridge, N. J. 

Surprenant Electrical Insulation Co., Dept. 
E. 199 Washington, Boston 7, Mass. 
Varflex Corp., 305 N. Jay, Rome, N. Y. 
(Silicone) ‘‘Synthovar,"’ ‘*Varglas.”’ 


Wilming 


Wood- 


TUBING and SLEEVING, VAR- 
NISHED FABRIC 

Bentley, Harris Mfg. 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth 
New York 10, N. Y. ‘“‘Turbo.”’ 

General Electric Co., Plastics 
Chemical Dept., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, III. 

Irvington Varnish & Insulator Co., 
ington 11, N. J. “‘Irv-O-Slot.”” 

Mitchell-Rand Insulation Co., Ine., 51 

y, New York 7, N. Y. ‘““Hygpade,” 
Cc. 

National Varnished 
Randolph Ave., 
“*Natvar.”’ 

Owens-Corning Fiberglas Corp., Dept. 866, 
Toledo 1, Ohio ‘‘Fiberglas.”’ 

Varfiex Corp., 305 N. Jay, Rome, N. Y. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. ‘‘Tuffernell.” 


Co., Dept. M-7, 


Ave., 


Div., 


Irv- 


Products Corp., 207 
Woodbridge, N. J. 


TUNGSTEN 
(See also Contacts) 

Callite Tungsten Corp., 
City, N. J 

Cleveland Tungsten, 
Ave., Cleveland, 
“Clevetung.’’ 

Fansteel Metallurgical Corp., 
cago, : 

Mallory & Co., Inc., P. R., 
Ind. 


544-39th, Union 


10200 Meech 
**Cletaloy,”’ 


Inc., 
Ohio. 


North Chi- 


Indianapolis 6, 


UNDERCUTTERS, MICA. See 
Undercutters. 


Mica 


VALVES, MOTORIZED or SOLENOID 
ACTUATED 

Automatic Switch Co., 49-B E. 
York, N. Y. ‘°‘Aseo.” 

Automatic Temperature Control Co., Logan 
St. & Germantown Ave., Philadelphia 
44, Pa. 

Barber-Colman Co., Rockford, Ill. 

Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. 

General Electric Co., Apparatus 
Schenectady 5, N. Y. (Thrustor). 

Mercoid Corp., 4223 Belmont Ave., 
cago 41, Ill. 

Minneapolis- Honeywell 
2685 Fourth Ave., S., 
Minn. 

Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa 


llth, New 


Dept., 
Chi- 


Regulator Co., 
Minneapolis 8, 


P. 0. Box 


VARIABLE VOLTAGE TRANSFORM- 
ERS. See Transformers, Variable 
Voltage. 


VARNISHED FABRICS. See Fabrics, 
Insulating. 


VARNISHES, COMPOUNDS AND 


RESINS, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 58, 30 E. 42nd, 
New York 17, N. Y. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ““Turbotuf.” 

Celanese Plastics Corp., 180 Madison Ave., 
New York 16, N. Y. “‘Lumarith.” 
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FOR BETTER JOBS... ¢ 
where SPACE cs ac « PREMIUM % 


a Te 

H I- Pa 
C. N. TYPE @ Unusually high capacitance in relation to 
} a ote physical dimensions make Hi-Q ceramic 
—— capacitors the ideal components for use 
where space is extremely limited. Recognized 
—o— stability insures dependable performance 
C. L TYPE through years of service. Individually tested 
for accuracy of physical dimensions, temper- 
ature coefficient, power factor and dielectric 
strength. Available with axial leads (CI type); 
parallel leads (CN type); Durez coated (SI 


type). An experienced engineer will be glad 
to consult with you on your requirements. 


OTHER [HO] COMPONENTS 
—o-n|\\_ FEED THRU AND te. AI 
STAND-OFF 
CAPACITORS 


WIRE WOUND 
RESISTORS 



















S. I. TYPE 
(Durez Coated) 
























CHOKE COILS 


ELECTRICAL REACTANCE CORP. 
ee 


UNIQUE LESTER FEATURES BOOST PLASTIC 
se §6PRODUCTION IN MICHIGAN PLANT 


is @ This husky 16 ounce LESTER Injection 
Molding Machine is one of a group of four in 
continual operation at the Benton Harbor Plant 
of Modern Plastics Corporation . . . “You may 
quote us,” said Sales Manager C. W. Abbott. 
‘We are proud of our LESTERS and the pro- 
duction records they have set.” 













5 
for water 
















ers; 
tric scales: 
actuating 
devices. 










| AMP — for 
er service: 
vending ma- 












20 AMP — for 
elevators: con- 










10 AMP — for 






chines; tem- oil burners: veyors; blue 

perature regu- = h. _ ‘aed printing m a- 

lation; fire e n e chinery: stok- . e 

alarms. controls: farm ers: safety @ The picture clearly shows the easily ad- 
machinery; rail- devices: com- 






road signals. munication 
systems. 


Double Throw Unit © of 


Also Available 


justed, vertical injection system and the sturdy 
beam-type construction—outstanding produc- 
tion features for proud LESTER owners. 

























Totally enclosed, 
hydrogen charged — 
DURAKOOL'S Pat- 
ented construction in- 
sures millions of 
contacts without fail- 
ure of any part. No 
glass to break! Exe 
plosion- proof! Abso- 
lutely silent! 


Here are mercury 
switches adaptable to 
almost any conttfol 
job. Try them! See for 
yourself their superior 
performance. 
All sizes furnished 
with or without stand- 
ard tilting mechanisms. 
uick deliveries! 
‘rite us today, 


















@ Literature covering the many exclusive 
features of the new LESTER line and sugges- 
tions for boosting plastic production is yours 
for the asking ... Won’t you write for it today? 

















35 AMP — for 
motor starting: in- 
dustrial furnaces: 
even controls: 
mining machinery 
— built for heavy 























| FE CINJECTION 
Yeas | vy MOLDING MACHINES 


Distributed by LESTER-PHOENIX, INC. 
vis cick h hl FEL i 2635 CHURCH AVE., CLEVELAND 13, OHIO 


and other types of 
tough jobs — no 
relay required. 
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CAPACITOR-TYPE MOTORS 


Elinco sub-fractional horsepower motors are now available in the 


new “ALP” Frame 334” x 4-5/16”, 


as capacitor start and run, 


two and four-pole AC motors, internal fan cooled. As induction 


motor to 1/30 h.p. at 1700 r.p.m.; 


as synchronous motor to 


1/60 h.p. at 1800 r.p.m. Substantially higher ratings are avail- 


able at speeds of 3400 and 3600 r.p.m. respectively. 


ratings for intermittent duty. 


Also, higher 





TYPICAL 
PERFORMANCE 
CURVE 


For Type ALP-191, 
110 volt 60 cycle 
single-phase Capac- 
itor start ond run; 
Motor Capacitor 
Value 4.25 Mfd. 
Curve #235. 











at RATED TORQUE 
HP. OUTPUT = '/30 


EFFICIENCY = 44% 
CURRENT DENSITY: 
250 CM./AMPS. 


HIGH QUALITY PRECISION INSTRUMENT TYPE 
MOTORS AND GENERATORS EXCLUSIVELY 


All motors and generators ball-bearing type; can be mounted in 
any position. Housings and end bells of cast aluminum; dynam- 
ically-balanced rotors; special finishes can be provided to meet 
varying conditions of climate and usage. Units 

ordered can be either standard or special 

models; different shaft diameters, lengths, 
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vice available. 


Seat Ue 


or changes in dimensions, as well as altera- 
tions in electrical characteristics, can be 
specified. Design and engineering ser- 
The production of 
fine precision units to blueprints 
or specifications is our specialty. 


Write for Temporary Bulletin 46-A 





CONN 








Dolph Co., John C., 1060 Broad, Newark 
2, N. J. “‘Chinalak,” ‘‘Electric Lac- 
quer,’’ ‘‘Synthite.”’ 

du Pont de Nemours & Co., Inc., z. 
~ Dept., Room 1312, Pian 


Durez Plastics & Chemicals, Inc., 612 
Walck Road, North Tonawanda, N. Y. 
General Electric Co., Section RIMA- 1268, 
Resin and Insulation Materials Div. 
Chemical Dept., Schenectady 5, N. Y. 

“Glyptal.’’ 

George Co., P. D., St. Louis, Mo. ‘‘Pedi- 
gree.”” 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6. Ill. 

Interchemical Corp., Finishes Div., Dept. 
- _ 350 Fifth Ave., New York 1, 


Silt Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. ¥. ‘“‘Mico.”’ 
Mitchell-Rand Insulation Co., Inc., 61 

Murray, New York 7, N. Y. 
Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. ‘’Thalid.’’ 


VARNISHES, FINISHING. See Lac- 
quer, Enamels and Varnishes. 


VARNISHES, INSULATING. See 
Varnishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 

American Television & Radio Co., St. 
Paul 1, Minn. ““ATR.” 

a & Co., Inc., P. R., Indianapolis 6, 
nd. . 


VOLTAGE REGULATORS. See Regu- 
lators, Voltage; Transformers, Vari- 
able Voltage. 


VOLTMETERS. See Instruments 


VOLUME CONTROLS, RADIO. See 
Resistors; Rheostats. 


WASHERS, BEARING. See Bearings 
& Bushings. 


WASHERS, INSULATING. See Speci- 
fic Material. 


WASHERS, METAL. See Fasteners. 


WAXES AND COMPOUNDS 


| Bakelite Corp., Unit of Union Carbide & 


Carbon Corp., Dept. 58, 30 E. 42nd, 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, Il. 

Federal Telephone & MEadio Corp., 67 
Broad, New York 4, N. Y. 


General Electric Co., Section RIMA-1268, 





Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 
Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 


WEDGES AND PEGS, ARMATURE 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago . Til. 

Mica Insulator Co., Dept. 24, 0. Box 
1076, Schenectady 1, i me 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


WELDING EQUIPMENT 

Federal Machine & Welder Co., 240 Dana, 
Warren, Ohio (Resistance) 

Lincoln Electric Co., 12818 Coit Road, 
Cleveland 8, Ohio (Are). 

Taylor-Winfield Corp. : Warren, Ohio 
(Resistance) ‘“ENB.’ 

Westinghouse Electrie Corp., P. O. Bor 
868, Pittsburgh 30, Pa. (Are). “Flex- 
are.” 


WHEELS, FAN AND BLOWER 

Janette Mfg. Co., 558 W. Monroe, 
Chicago 6, II. 

Torrington Mfg. Co., 62 Franklin, Torring- 
ton, Conn. ‘‘Airotor.” 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Iii. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. 

Gibson Co., William D. (Div. Associated 
Spring Corp), 1800 Clybourn Ave., 
Chicago 14, Til. 

Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47. TIL 

Raymond Mfg. Co. Div. Associated Spring 
Corp., Corry, Pa. 

Reliable Spring & Wire Form Co., 3167 
Fulton Road, Cleveland 9, Ohio. 


WIRE, MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 





Electric Auto-Lite Co., Port Huron, Mich... 
*‘Formvar,”’ “‘Vega Chromoxide.”’ 
Essex Wire Corp., Fort Wayne 6, Ind. 


General ‘Electric Co., Apparatus Dept.. 
Schenectady 5, N. Y. ‘‘Formerx.” 

= aang Co., Winsted Div., Win- 
st 

Rockbestos ‘Products Corp., 830 Nicoll, 
New Haven 4, Conn. 

noes Sons Co., John A., Trenton 2, 


Rome Cable Corp., Rome, N. Y. 


WIRE, NICKEL. See Nickel. 


WIRE, RESISTANCE 

Boston Insulated Wire & Cable Oo., 
Dorchester 25, Mass. 

Driver-Harris Co., Harrison, N. J. “Ad- 
vance,”’ “‘Chromax,”’ “‘Nichrome.”’ 
Hoskins Mfg. Co., Detroit 8 Mich. 
“‘Chromel,”” ‘*Copel.’’ 

Jelliff Mfg. Corp., C. O., 48 Pequot 
Road, Southport, Conn. *"Kanthal.”” 


WIRE, SILVER. See Silver; Nickel 
Silver. 


WIRE STRIPPERS. 
Wire. 


See Strippers, 


WIRE, TUNGSTEN. See Tungsten. 


WIRE AND CABLE, - BARE. 

American Brass Co., Waterbury 88, Conn 
** Anaconda.”’ 

Amerienn Steel & Wire Co., Cleveland, 

0. 

Bridgeport Brass Co., Bridgeport 3, Conn. 

Bristol Brass Corp., Bristol, Conn. 

Cornish Wire Co., Ine... 15 Park Row, 
New York 7, N. Y. **Corwico.”’ 

Flectric Auto-Lite Co., Port Huren, Mich. 

Flexo Wire Co., 70 W. First, Oswego, 
N. Y. (Plexible Braid) 

General Electrie Co., Apparatus Dept., 
Schenectady 5, ’, 

ee Wire Co. ; Winsted Div., Winsted, 
onn 

er Sons Co., John A., Trenton 2, 


Rome Cable Corp., Rome, N. Y. 
Scovill Mfg. Co., Waterbury 91, Conn. 


WIRE AND CABLE, re 


Asbestos 


Rubber ‘B } 
Varnished Fabrice (C) 
Thermoplastic (T) 
Coaxial Cable (xX) 


American Electrical Heater Co., Detroit 2, 
Mich. (B) 

American Steel & Wire Co., Cleveland, 
Ohio. ** Amerbestos,”” **Amerclad,’” 
‘“‘Ampyrol,.” “‘USS8”" (ABCT). 

Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. (BT) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44. Til. a 

Boston Insulated Wire & Cable Co., Dor- 
chester 25, Mass. (BTX). 

Brand & Co.. William, 276 Fourth Ave., 
New York 10. N. Y. “‘Turbotherm” (T) 

Collyer Insulated Wire Co., 245 Roosevelt 
Ave.. Pawtucket, R. I. (ABCT) 

Cornish Wire Co., Inc., 15 Park Row, 
New York, 7, N. Y. ‘‘Corwico’’ (BT) 

Electric Auto-Lite Co., Port Huron, Mich. 


Essex Wire Corp., Fort Wayne 6, 
Ind. (BT) 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y¥. “‘Intelin” 


(TX) 

General Electric Co., Section W 22-1212, 

Appliance and Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol,”’ ‘‘Formerx,’” 
“Gilyptal.” ‘‘Versatol” (ABCX) 

Paranite Wire and Cable Div., Essex Wire 
Corp.. Fort Wayne 6, Ind. ‘‘Dread- 
naught” (BT) 

Rhode Island Insulated Wire Co., Inc., 
50 Burnham Ave., Cranston, R. I. 
**Besto-Wire” (A) 

Rockbestos Products Corp., 830 Nicoll, 
New Haven 4, Conn. ‘‘Firewall’’ (ABCT)Y 

meres Sons Co., John A., Trenton 2, 


Rome Cable Corp., Rome, N. Y. (BT) 

— Co., Ine., Pawtucket, R. I. 

Surprenant Electrical Insulation Co., Dept. 
FE. 199 Washington, Boston 7, Mass. 


(TX) 
United States Rubber Co., 1230 Avenue of 
the Americas, New York 20, N. Y. 
“"Ru-Laytex”’ (BT) 


WIRING HARNESSES. See Oord Sets. 


WORMS AND WORM WHEELS. See 


Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw & Wrench Kits. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 
New Jersey Zine Co., 160 Front, New 
York 7, N. Y. ‘‘Horsehead.” 
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That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls —— on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 
writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 
or F. H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two 
circuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches . . . Switch 
to Safety. 


ELECTRICAL DIVISION 


C MANUFACTURING CO., INC 
VALPARAISO, INDIANA 


OpporTuNITIES 


@ Personnel and Positions Available 
@ Sales and Distribution Facilities 
@ Patents and Manufacturing Rights 
Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Avenue of the Americas, New York 20, N. Y. 


PROGRESSIVE ELECTRICAL MANUFACTURER 


Of parts widely used in both the electrical and electronic 
field is expanding a sales program and as a result will 
require additional representatives in the territories listed 
below: (Sales will be both to distributors and to manufac- 
turers). Kansas, Western Nebraska and Iowa; Minneapo- 
lis and surrounding area; Pittsburgh and West Virginia 
area; Philadelphia and Baltimore area. If interested, 
please write to box number indicated, underlining in detail 
lines now represented, types of industry now contacted and 
approximate annual dollar volume at this time for all lines 
represented. Box F-87. 


WANTED 


Buyer, experienced in procuring motors, transformers, con- 
trols, wire and conduit and electrical fittings. Knowledge 
of sources of supply required. Prefer one with electrical 
engineering experience. This is a good opportunity. Loca- 
tion approximately 200 miles from New York City. Box F-85. 








Custom-Engineered 


TERMINAL BOARD 


Cures Design and 
Production Headache 


This two-sided Terminal Board — made of 
finely finished laminated phenolic, with quick- 
soldering C. T. C. lugs solidly swaged into pre- 
cise position — was designed to fulfill rigid 
specifications for a piece of highly technical 
equipment. 

C. T. C. designers cooperated on the pro- 
totype model and our production facilities 
delivered boards in quantity to relieve the 
manufacturer of an acute production head- 
ache. 

In addition to the types of C. T. C. Ter- 
minal Lugs used on this board, we can meet 
certain special demands with several non- 
standard toolings...or we will design lugs 
to any requirement. 

If you are in need of a special board, coil or 
crystal, C. T. C. Engineers will supply the 
answer . . . designed and produced in less time 
than you may imagine. 

Standard All-Set Boards cover many 
circuits where special boards are not necessary. 
Of laminated phenolic, ranging in four widths 
from 4” (1 row of Turret Lugs) to 3’’ (2 rows 
of lugs). May be broken in fifths on the scribed 
lines, or used full length (1314’"). Fit all stand- 
ard resistors and capacitors. 

Catalog No. 200 gives full details. Write 
for it. 


fe # 
Consall €F Oe , , 
Thice a 











oF 
Custom Eng Sta 


CRACKERJACK SALESMAN Guaranteed Materials ond Workm 


Executive abilities, experienced remote controls, industrial CAMBRIDGE THERMIONIC CORPORATION 
controls and allied fields. Excellent opportunity for able vot J Avenue, Cambridge 38, Mas: 


man. Write detailed background. Confidential. Box F-86. 
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RELAYS 


Crisp action, Durable construction. Low power con- 
sumption. Light, intermediate and heavy-duty types for 
sensitive, transfer, time delay, antenna change-over, 


break-in, and latch-in operation. (Illustration at left) 


Withstand heat, moisture, vibration, and other adverse 
operating conditions. Regular line includes wide range 
of types, sizes, ratings, terminals, mountings and en- 


closures. (Illustration at right) 


Operate smoothly. Durable contacts. Line includes wid- 
est range of sizes, tapers, and current ratings from tiny 
ring-types for radio to huge multiple assemblies for 


heaviest industrial use. (J/lustration at left) 


WARD LEONARD 


A ) 
Electric Control = Devices since 1892 


st 


WARD LEONARD ELECTRIC COMPANY + 34 SOUTH ST. + MOUNT VERNON, NEW YORK 
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Accurate Spring Mfg. cee 42 
Acme Electric Corp. . . 214 
Acme Wire Co., The bes 168 
Aircraft-Marine Products, Inc. . 268 
Aircraft Screw Products Co., Inc. 59 
Air Express saree, Raliway Express 
A eR reser rar A 
Akron Porcelain Co. * The . 86 
Alden Products Co. 289 
Allen-Bradley Co. ‘ 19, 20 
Allen Mfg. Co., The 204 
Alliance Manufacturing Co. . 199 
Allied Electric Products, Inc. . 282 
Allmetal Screw Prod. Co., Inc. 182 
Aluminum Company of America . 3% 
American Cyanamid Co. : . 159 
American Felt Co. 210 
American Gas Accumulator Co. 275 
American Institute of Bolt, Nut and Rivet 
Manufacturers 248, 249 
American Lava Corporation 27 
American Machine & Metals, Inc.—United 
States Gauge ; 153 
American Magnesium Corp. 223 
American Screw Co. 63, 111 
American Television & Radio Co. . 174 
Amperite Company : 291 
Ansonia Electrical Div., Noma _ Electric 
Corp., The 149 
Armstrong Cork Co. 49 
Arrow-Hart & Hegeman Electric Co.. 23 
Austenal Laboratories, Inc. 183 
Automatic Switch Co. 148 
Baer Company, N. 8S. 77 
Baker & Company, Inc. 281 
Barnes Co., Wallace 267 
Bear Manufacturing Co. 182 
Bedinger Precision Co. 131 


Belden Manufacturing Co., Inside Front Cover 
Bendix Aviation Corp., Friez Instrument 


Div. ; 136 
Bentley, Harris Manufacturing Co. 16 
Biwax Corporation ; ; ; 279 
Black & Webster, Inc. Si 162 
Brainin Company, C. S. 7 126 
Bridgeport Brass Co. 151 
Bristol Brass Corp., The ; 41 
Brown-Brockmeyer Co., The s 
Buffalo Bolt Co. = 244 
Bunting Brass & Bronze Co., The ; 33 
Burden Company a : 242 
Burke Electric Co. 253 
Burlington Instrument Co. 206 
Burndy Engineering Co., Inc. 216 
Callite Tungsten Corp. 207 
Cambridge Thermionic Corp. 303 
Cam-Stat, Inc., Division of Paul Henry Co. 201 
eee, ere 254 
Carpenter Steel Co., The 28 
Celanese Plastics Corp. 121 
Central Screw Co. 111 
Ceramic Specialties Co., The 36 
Chace Company, W. M. ” 290 
Chandler Products Corp. ........ 111 
Chase Brass & Copper Co. 258 
Chicago Rivet & Machine Co. 287 
Clare & Co., C. P. 127 
Clarostat Mfg. Company, Inc. 299 
Cleveland Plain Dealer Oe ee 31 
Colonial Insulator Co., The ......... 36, 296 
Commercial Plastics Co. a 226 
Consolidated Molded Products s Corp. 40 
Continental Screw Co. Kise 111 
Corbin Screw Corp. 111 
Cordomatie Division of Vacuum Cleaner 

MW MAIO, gg os cbc ccceveents 64, 65 
CR TI , TS cc reece cesc 7 "300 
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TIMING MOTORS 
meter BY 


A. W. HAYDON 


Designed and proven during the war, this accurate, 
versatile, direct current timing motor has a number of 
features that make it suitable for a wide variety of post- 
war direct current timing and control applications. It 
demonstrated its ruggedness and reliability by more than 
meeting rigid military requirements of vibration, humid- 
ity, temperature, altitude, etc. 

This motor has low current consumption, (under 100 
milliamperes) can be operated from small amplifier 
tube or flashlight battery for remote electronic control. 
No rotor “cogging” — (rotor is made entirely of non- 
magnetic materials), starts at low initial voltage, speed 
variable over wide range (ideal for proportional func- 
tions). Available to order in speeds from 1800 RPM 
down to 2 rev. per hour. Has large aluminum rotor cup 
with seven coil winding, and internal Alnico magnet 
field — all the elements of a meter. 

LARGE MOTOR STABILITY IN A SMALL TIMING MOTOR 
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Design ond Manufacture of Electrical Timing Devices 


ELECTRICAL MANUFACTURING 
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5 reasons 


For specifying 
Westinghouse Selenium 


By specifying Westinghouse Selenium rectifiers 
you get the benefits of more than 9 years of con- 
tinuous research. For instance, this research has 
definitely determined what the quality of all proc- 
essing materials must be; also the quantitative 
elements required for this exclusive Westinghouse 
manufacturing process. This scientific control of 
materials and processing has resulted in a 
Selenium rectifier comparable in excellence to 
Westinghouse Rectox rectifiers. 

Only Westinghouse Selenium rectifiers offer you 
these advantages: 


EFFICIENCY —Unexcelled. 
HIGH TEMPERATURE OPERATION—Tests run in excess of 


90°C indicate a liberal safety factor for normal 
ratings, and ability to handle intermittent duty 
applications where ambient and loading condi- 
tions may make high temperature operation 
desirable. 


CONSERVATIVE RATINGS—Successful performance on 
long time overload tests indicates unusually long 
life expectancy at normal ratings. 


AGING—Selenium Rectifiers, in a period of one 
year, showed a percentage increase in forward 
resistance of less than one-half of the increase 
for the best of other units tested. 


LifE—Conservative ratings and superior aging 
characteristics of Westinghouse Selenium recti- 
fiers assure a long life. 

Ask your nearest Westinghouse office for all 
the details. Or write to Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. 


jJ-21381 


Life test racks at research laboratory for testing actual performance of 
rectifiers in an operating circuit. 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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